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[ !lf ffF a 5K Ci) «E H ] 
[ s« 3K JS 1 ] 

[ si at Ji 2 ] 
3g 2 I s lu I ) T ^ 

mm-^i^ni^ctB^-z . « # u mt ^ # g ci) t c s ^ u t . m^^tm-^ 10 

[ a 3K Jl 3 3 

!g 2 I s ic 3=y I ) T , 

^b5i&st UT^/j\-fi:a^flit5K(y)> c0ii/jvii^^iiic5itUT!g 2:^ifi]ic*au^t»f>4iiie^ 

M W t?) « /Jv(S t 3K (y) ^ « /Jv •(! $IQ S t b T « yJv -fl ^ t >K di) . U <9 « yJ\ -fi «^ >; mi le « S 20 

d/) z If )S Q « s ^1 ^ t M u T , mm.m.m^ i)-z . ^ ^ ^b s t fu :^ t z c 

[ a 3lt Jl 4 ] 

[ a « js 5 ] 

B% Bi Q s ^ s . 

c a 5K js 6 ] 

<9 S H S . 

[ a 3K JS 7 ] 

I^^Ml^tiTSU;^^. 7 z - >iU5!£iSt ffl I) T «fi^)S t ^TS! t I :5 5i C 5V U T > 40 
ajKJMl ~3<i)t)rtlJ^IUlE*K<5»^^S:5)£lCJ;-5T#>7+LZ«Sai^bSlcS-:/UT, 7Z- 

;i/5i{ia c 3y It 7 X ^ ;u - s t fu-^ b « c Q>¥ij^«s«icS^ u T « t^z-^I/Jcsic 

[ 0 0 0 1 ] 

ic t 2 . 

[ 0 0 0 2 ] 50 
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m ]^ IS. (D ^"^n- I) m ^ ^ m. ^ J- fi ^ z/f 4 >^-v m >-!^-*yic3vi)-7tt. w^i^^y 

-^7"YKU^y^Xf^0)lllKh^>yX^ (TFT : TK. in 

F i I m T^o-ns i Stor) *»ffflU^4iTl)^. milETFTlCt;i> llffitt<i);/'JD 
[ 0 0 0 3 ] 

■r ^ c >: Rl «g -? if) '>» , ttjt'lt ICS >^ U o t * t ^ <Z)-? , :t t ICffl U ^ 41 

Si)l!l^ttt#^;<E.d;)IUiSS^tt;/ '>iD>^«#t^^sX;^TFT<?)S«il.:Bl^Q) 
fillL#'3i<5lc(!;)^:|lTt)I. t^it)"^S^RQ)-^fflfiPC> (CVD ^ Ck 

emtcoLl VoLPor Deposition) a*fel3:)MJ±5^^b^affl^^5S5iy 
I ) »f s)? r 4L ^ . 

[ 0 0 0 4 ] 

itt^ZOO 1 -1 1 086 1^^/i^*SlCtt. X+5/YU--!^y'Z-;mMCJ;^TiS®^^bT 20 

<Z) a+ IJ il C S ^- I ) T - * H SP © [HI :|f M t f U ^ t Z *i ffi H yTv r T I ) Z . « IE SL « * 

JtS'lf^t^-r^ r-TbJ <Z)fg*C«ilU;t7-Uxil*'riCJ;oTa+lJr4iZ. 
[ 0 0 0 5 ] 

X+;/YU--!^'y'Z->iHfS©«iii5iU--?'-x:t:>'l.=^--fltj*:£tZCfS:. U--!t*x^ 
(!;)i4+l.;feieH<Z)U--!t*x;?JU4^'--fttffll)T> A7-tZ-5'-S^CU--!^X^;i.4'-t 

It^tZ. ^<Z)i5S«t@^Mf5^;fctt^Y>«^3fel+ll<9J;>«¥S-?l+DLTiS^^bSt 30 

fit s r ^ o ^ 0 # . f;t ig <z) «s ii s t)^Mf ^ tL « rff ic 5^ B -r I u - i^' X ;i/ 4^' - -(i t ffl I ) 

TX+5/YU--!^y'Z->/HISt^iljr-tt?. 
[ 0 0 0 6 ] 

[fgBHtfii5*uj;7>;-riiiJi] 

■ilUTSV';^ MlEilffl<teCS^UT< 7-UX^«ltfflUT«S^ISQ))SS^^bSt*iJ^UT 
U^o U*^U> X+;/YU--!^y'Z->'HIMCd;^TS^C«S^^b^ti;fe^S^BStt> 

ffl'ltluS-^UiT^ 7-'Jx^:^tffll)T¥U^t?^i^!gtt. ^^^ffifi3-?'^?;eit-?5J<iRffl 
ttt'f'lEl). 40 
[ 0 0 0 7 ] 

l^_-j^_x;?;i,=^--ft>:«S^-lbS>j<i)Slctt« mS<<)ilifi^^bSt>f»iitiZ \/ - ^ - i-% h 
4* - -fi J; t yJ\ ^ U ^ M ffl H 'tt if) 2 c «l 5 1 4t I* ^ mi le yjv ^ U ^ M C 1 1 T ^ U - 

-x^;i/4'--fit»fX9=<«*ii3r. «fi^{i<i)iia^^bSttBi<5ii. uj^u. mM<9«fi^^bS 

[ 0 0 0 8 ] 

^--!^x^:;^=¥'-■(i<^)^£luJ;It^^);t^iiScJ;ItQ;!:^Esy^^•■:)^^*l)<^)"?, xi=;/Y 50 
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\tt J -d'^ < . ^ B% BS IS > * ^ fit) C ^ ^ lU « ill ffl t * t ^ tG £1] tt M "i; 5 I . U t»f 
[ 0 0 0 9 ] 

J; Z ¥U ^ 14 o 5= *f fg * -r 1 ? ;t , ^ Y > ^ * s+ IJ «g B% S t fil IS r I #5 . <r 7 
[0010] 10 

[001 1 ] 

[i«Htfi?;^-ri;fe(y)<i)¥S] 

?fit^-raisMQ«^^fi!tf'iit5Kd;)^3gi 

[001 2 ] 

Id le 5S S © ^ !tf 4i IC S t ) T . ^ ^ ffi (?) «S ^ )I t *U ^ r ^ o C Q J; ? C 1* 15^ ?y (7) ^ 

>r iKS li IK C7) ^ ^1 ^b g >; CD ^ c > ffllS e t»f if) ^ c >i t ffl U T > flti IE ^ ^fi c ft -^^ I ) T 
«S^^<9iSS^^bSt*iJ^-r^c>;*»f-?$=^. ^^liSX, fe>i;ti*7-'Jx^^^iiytfflu^ 

[0013] 

«u IE * ^ii !|f '14 lU ;tiD T . tti-li b ;fe,B#^^* (?)a!SM<9 TW-flluft^ 11 T . «S^^bStfy^ 
[00 1 4 ] 

^nmiCUXtX . «^ ^ IK Q) ^ ^b S t ¥U t 1 3g 2 I S C 3V U T . $ft g M Q !tt 'It C ;!]D 
XT. U ^iHi^^*<?)»SfllQTi^<llcS^l)T « iSifi ^ S t fiJ^ r 7 C ^ 3 40 

. -:> t ') i&^itm Y mmmY t3i . mm^^ifi ^ » . m^^±wo)j^. xtx ^ -7>q)*« 
m -s- (0 -T- 1 . ^;t^^^^x:^y^=^-<^)«^?fiilf'ttsylcJ;-5T, aiSflitt!gi:^iPic}S-D 

fluie3iSlXS-?5K(y)feSg2:5lQl«i)Jlg1lQ)«~?fi!tf'lt>;iCft^UT. iiS^lKc^SS^ 
[001 5 ] 

.«sii^^fic?ifUT> ^2^lqlc^:Sus^^•^f■(y)^di)^mMWQ^/J\•^lt^(y)^^/J\•^l 50 
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M W Q ft yj\ t 5K 4/) ^ ^ /Jv-fHb 95 a t U T ft /J\ -fl * ?B t iK > z; Q M /hmi^ 1i Y m ti'MM 

m-s^ ii Y (D M t >^ ih -7 m z =e 7 t D =^ -s- ii t >^ m 1 m z o> =E 7 t D =^ o) 

-^mm^ t J . 10 

Coo 1 6 ] 

^J^^iK Y t I) T XlU^ - 15 CO 7 t D =^9l^M\C J: r> 1 K 1 "6 7 :i n y> . 

c 0 0 1 7 ] 

§it5f?sa^j;&fja#?stffluT, m^m-^ m3i-i5 - Id -0^ ^ Wl^[, ^m^-d' ^ ^ -7 . ^ 
J m z15\^i(Dmmm(^>■»^t^tmmm(D■»^m'^-^>Km. mmmmmo) ■»^fs^i^\z^-:^ 

1)1 . ilS^JEScz)iKS^^bSt¥U^-r^¥iJ^¥S>;t*-r^C>;t!tf1S'^-rz«S^BlQ*5lSK 
ffi ~? (?) z . 
[00 1 8 ] 

. ¥y:^¥Sra:> ^ m m j m ^ Id m m z/ ^ (o ^ w ^ t ^ 1 1 m c ^ d 1 . 
^^1D^^Y'^^tlmz1D\a\or,mmmQ■»•1^-^^tmmm(D■s^1^ni&-^)Kihl. so 

flti IE« SMci) ?B ICS ^- t) T . «S B^E, )K <?) ^ B% ^b S t f I . C o) J; ? IC i* 50 Q ^ 
TSSB%Si<5lS^^b)It¥U^-r^c>;t)»f-?$= ;fe^:t(S'7-Ux^:^^ytffli)ZC 

[001 9 ] 
[ 0 0 Z 0 ] 

Ytff-d'^ J , !!Sl3yj;&f!«2:^lRl<DftS<?)*tS'ntS-?> «fi^fitii#u*^s-r? 

^ m ^ x^s c t J z Y ti^ -7 ^ ?. 

[0021] 
[ 0 0 2 2 ] 
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[ 0 0 2 3 ] 

I) T < 

m I) r ti n Q n M 15 ^ \z J: ■:> -7 's ^ J ^ it m \c & ^ I) -z . 7z-;i/5!£isic?y 

[00 24] 

IE I, ) r ti *^ c IE iK © fi :5 )S lu cfc o T # tL ? ^ S c S -^u ) T > 7 z - 51Q a c ?y It 10 

[ 0 0 2 5 ] 

CfeBfl(9si]!i6<?)Pi^] 

(D^mtsi. m^mzo)^s.i5yk^j^z^. '<kmt i jl^ =y y [y --^ 7 z - )\^^m. a q Vi&i5 20 

)£ C o U T C5» Si t t S C-^ . 
[ 0 0 2 6 ] 

2t?^fi)(;-r^I^tSI5ifii)crv-rtllKsjiBfl^-?i^^. E15tt^ X+;/YL/-1^>'Z-;HI 
m S Y . «SB%K20)^ttSl3^>;ci)||«trv-rsiiB^li|-?^I, 04 (ol) lcrv^^l^S^S4 

r^i?. ^^^n. =y V Zi y S 6 t3i . ^YXtS:7'^7:YCYB (CVD ^CkemicOLl 
VoLpor DePoSi-tion))i*fet3;LPCVD(LPCVD:Low P^e 
ssui-e CkemicoLl VoLpoi" Deposition) *Cd;oTPs)i;r 30 

s ^Yxti:^^ oooAj.y.±i booAi'AT%M.m(i)mmtntj, 

[ 0 0 2 7 ] 

c 0 4 ( i) ) c t ? lu > ^ H U □ > ^ 6 - * ffl ffl3 6 OL c < :t tt- IS )S 

CCi)iS^b5S©'liiriCJ;-DT^^bll7t>f?f^55c'7+l^. lt^blS7<?)-*Ha57a,IC 

m^^^i-Qm^itumm.tf'mnt XI. ^ © ^ 0 4 ( c ) ic t j; ic , mb ik 7 q - * 
1 a.{cm.Mmf^ s s tifM^mj . mnmn s s »Mmt ti)z,^ ^ (c) cyTvrtL^s^& 
4tt. ^^^m.yvziyaGo)m^it»iihtJ^^m. ^ y x ts: b 5 0 °c i>A ±■7' t ^ 1 mp^ 

7Xi-z^^^m/VziyM6<om^itt)fM^tl. ^^^Ky'JD>S6<5«S^-lbt)>f^ISS 

iSa^^btl. '>lS^S4<i)-^HfiPCji(i!iS)K2t*f^^0c'rtl^. 
C 0 0 2 8 ] 

mBm^m^-^^S.tI^M^m.^t^i. xy XT' - y 9 Y . x y X - y'WiWii^M 1 0 Y 

. Wi^w^Y b -7 <i>mnm'&m^ 1} ^ i cc c b itj x ^ ■■ c k a. r f & c o kx ? le 

dL Dev i ce;Op<^) Y . mm^H^ Y -7 Q V y 7 mm ^ z Y . *U^¥S>;bT<9SU 

CCD;5^^1 ^ 3fi ^<jf 'J y 7 W.m ^ 2CS5fU< iSg^ll2<9ftS<9-fl3:8^t^tS*if^^]rS 



(7) 
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Id ^ ^wimw]-^ m^mw^m-^ n t J y 15 {^m^mm ^ o b Y-^^t i . 

[ 0 0 2 9 ] 

c c B ^ >i ^ ^ ^w. ^- Q m3f~iD \ti - 15 (^nA^c■7mt) c^ntti. S^&4C 

t3:m ^ 0 m m X 1 o m m q ^ ff^:^ © m « t mi rI c « r *l t i ) z . V y 7W.Bfi ^ 2 
« ^LYXtXAUtry^yy-O^K^'). xyZx-5/"9C'!&«^Jt^ti;fe.S^54Q«Sail^2 
C * t « t ^ J; ? IC « 5)t r it T I ) Z . U > 7' afl 1 2 (3: ^ P3 JS IC P 5)t ^ Z t IC 

< ccD37>;^i ia,nrjfffiPtH^^ 'J y T'W.m ^ z q )t\ m ■» m a m 

[ 0 0 8 0 ] 

SU^Uffil 3tt< 4=5^)ll»5!Qa^ffi1 4 (CPU : Cen-troLl Process i n 
f Unl-t)'i;n/^i5(ROM:ReoLci Only Memoi^y ) Y ^ u ^ 6 
(RAM:RoLnoLonn Access Memory )Yt)<K^'ZY^'Pnziy^i 
- ^ Y . A XI n Y . AH^t) ^ y ^ 7 T - X ^ lElblslKl 9, 20 V-?«^^tl,T 

1)3. t=^)iiS5QaiiMi ^ Y n ^ ^ y^ u\ y\z.. axi i t x^t^ ^ y 

x-7. 1 8CttiHi7tir-F 2 1 C<5>iHi7lC-K-' 2 1 YCCY^ ^ >i-^ 

1 1 >^*>fmatticff^^tiTi)io Aai;t5/r>^7x-xi set*. 'j>r§F. b^i a 

[ 0 0 3 1 ] 

Aiii;ti^>'$'7x-X1 8Ctt« lEliJlilSl 9, 20t^bTXyXx-;/SEti)afll1 0 
> T"^X7-U^2 4#'"t+LY*l^afi3lCS^^*tTl)3o DAI 5lCtt> ^Mf^^ISM 

«9^fli!tfttt5Kd;). i^^)^2<9iSS^^bStfu:£-ri7-a7'^/^t)»f^i«rtLTU3. *7-d 

-QtflaiCiEMU^ T'-r7 7-U^ Z '\ SZ'^ ^ ^t) t 1> lih G) ^) tS:Y^ 13^ Xll \.\ 1> . 

[ 0 0 3 2 ] 

< S^S49-*fflI5^^))S®^llcayUT^ «S^-lbS<9-feH«S^ll2At^"rM^myj;&<'i: 
lS2Bt^-r*sf?g0?yJ;&f^<?)ap*l£:^l§l-?if)I. ^^SS5/i>'D>l6lcJitU, S^vt^tl 

IL/--!^*R0L<Z)L/--!^X^>'l/^-»ff;rM<7)MJ;'>i tail^^Ctt. ilS^llQ^Hffi^l3; 
l&UffilQllC^Z. E18CyTv-rd;?C> iS®^ll2B<?>«SS^bS;»fSi^):*^IC(3:^ tl?l-?^^yTv 

rti?iss^a[#0tt, iii7ieyTvt«si>ai^id;'>it;^$=<iifiUT^ fe'^i^isii^iao. 5 

[ 0 0 3 3 ] 

ccD:&>;^i i-?Si#r*ifeifiS)«2«<)iHg8i*> ^(y)'^d;)i!»i:^iPicfflS-rzy:S 

>7 tl 3 A X I5i-?fe*i r tl T U -l^at R OL t *.*t f I J; ? IC^S)? r +1, T U I . * ;fe > X + 

5/YU--!^;pz--/HIS3tt< ^.^nWi(O^VE^%v ^y M ^ \zn\j . m^Qy:5iQi«r 
y:^i^^iiXttiuX*-rz» 2:5r&icffl^-r3p;T^<5x:^iRi+i>^t*tz^ff^ttcz)u 

-1^*RoLt.^v*itt3J;?C^S)c'rtlTU3. C<Z)X+;/YL/-1^>'Z-;HIS3>:. mi 

iexy7x-7"K»^Mii 0*^t3;xy7x-7'iEl!)+s?«i ^ Ymnm(DWmm^Y-^\%> 
flJibT^ ^^^H5/ i;z7S6t#t3S^4tx:5iR]c3ii';-^^fluieu--!^^tRoLt9Fvt^ 
•r 1 . 



(8) 
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[ 0 0 3 4] 

. mBi^M^Xo> -l^tltRa,-^ ^ ih-^if) K Xl J K )\^ X%L-d-%mt J -C ^ C J: ^ -Z . flulEB 

»'SK ill [y--9*jLt)['=¥-mj^') t i)^ ^ Ji\7 I) ly -i^jLt )\, -m-d'W.Mt ii^^'^ 

lU K ffl ^ r I . 
[ 0 0 3 5 ] 

-?St(i = 1, 2, 8, )ttXxy7-tvTv-r=EI93VJ;&<'1110(3;.a!®M^^26 
, Z7Ci)l5it*d;)^:S3StyTvr7n-5'-i'-h-?^Z.CC-?8i (i = 10, 11, 1 
2. ) ttZxy7-t>T\t. mi 1tt> fiQaiS1iS)ii'*26Q^$(t5K(y)3^)St:miIgfit)IU 

yT^■rB)iBHla-?ip)'>|^ ^1 2tt> iiQa!)S'fi^^2 7 0i$^t5K(y)i:^5£tsiiifl5)ic/Tv-rBjiBH 

l^3<Z)Xxy7-1 3VJ;&f2, E19ci)7.xy7'1 03yJ;&Pl 1 CyTvtJ;?"C, 

*S4-r5Jt)-t«!i^)i2<9-fl5^t. xy xT-ym^mm^ oicj;oT*ts*itgijraic 

ibftt. c<z)«a^ffi2ic> y>7§FvBfli z\cj^^-z^-^mmti. c c B 10 X ^ ^ iicj; 

[ 0 0 3 6 ] 

Xxy7-1 1-?#^tL;fe*ttfi|3^2 5t*-r^B#SCS^tlT^ Xxy7-1 2-?tt^ B 
^i 8 C U . y :5 IQ] IC }S o T 511 g il Q T t ft U > M X N H * Q 2 x o? 511 S fl -l* fS t 

i)i!^7c (MB?I) ^btZc B#s<9aiS^l)lifgt { (X, y) I Pxy> ^^itts:. ^ ):k 

7t it t ^ mmm^w. ix i Px) ^ ^ ^ (i) t>s^-rzc^-?^»^+iz» co)j;?ic 

UT#'itL?i)5jxaiSil£5>:3^fliitfttis< mi 1 (/)) fomrn-J, x: q m ^ \z: tSi ^ 7t 

a la IC B: X :S iRl -j- )i ^A" r +i T u z . 
[ 0 0 3 7 ] 



1 //-I 



(1) 



10 



20 



30 



[ 0 0 3 8 ] 

C<5J;?C1)i!:x^b^4l,;feJIS^l*^15IC>^UT, Xxy7-1 3, 1 4C3Vl)T^ SSl t7 

«Dy:8^?fi-?<^Zt]t7*n>^:a^?fit5K(y)Z»1 <?)t7*n>^5IQHtl^^Tb, Xxy7-1 

8 IcavUT^ Bft 2 t7 t □5/'*?fi"7ih2lt7 ^ DS/'^^fitsKd;)! 15 2(?)t7 ^ nS/'SiQii 

tiifir^. 3S1<^>^7*□5/"5l5a«:^ i^le«s^t«^^filc>fitUT^ x:^iRiic*:fiust»f^ 

di) ^ di) I m M W (?) « ;J\ -ft t (U) ? ^ yj\ -fUb 5!a Jl t L T ^ /J\ -ft ^ t 5K d/) . ■^ co^i\\\%.^ 

^iiic*itUTx:5iRiic*Sust»f^miiEfS«!W<?)^;«;Mt5Kd;)Z^;«;M^b5i&at UT^:*;-fl 40 
^-7'^ J , 381 <9t7jfny5Qai*tit73fn=/"5!{iavtafi3rtiTi)?. Eii i (o) 

J;6f|I11 1 (oL) tf, 11 t7stn5/"^?ficffl^tl. 
[ 0 0 8 9 ] 

m z Q 7 7t a y9!iMt3i . m ti m mm-^ ^ n b i . xl5\v\f::^M[j^»^^ih'^if)J^ 

z: (7)mj\\m^i^^mtimf§.m-^i^Y0)^-^>Kih-zm z t7 ^ n^/'^-^Rt^^ c >i*»f-?9= ^ 

. §ft2<?)t7*D5^9Qai3:llt7jfD5/"5!&5i^tlfl3:tl^. M ^ 2 (c) Syd;&fmi 2 ( 

dL) » . 12t7sfn;/'^^fiCffl^t?. ^#^t)Ctlt7;jD5^'^flitt> (2) 50 
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[ 0 0 4 0 ] 
Z ] 

W^=P^-MaXf[Mmf[pJ ... (2) 

B^=Minf\MaXf[P^\-P^ ... (3) 

aU M«^[/'J={^|M/>2[p,_^,...,P,,...,i>,,^]} ... (4) 



10 



[ 0 0 41] 

^ (2) ~ (5) <o^ i n [] [] (0 (o'^m (0 Ml i\\m.^ t J ^ ^ J 

« /j\ -fUb 55 a -? if) -7 T . 0 1 1 ( c ) <?) « /j\ -fi 55 s t u T is /j\ -ft ^fi 1 5K (y) I . c « 
c<9«yj\-fi^fliicJitUTx:SiRiieAfibs;yf^miiemMfP3<i)«XMt5K(y)i«x^i^b55 

a-?if)-DT. 01 1 (cL) ci)f^:*:flHb5&atu-7f^Xfll«^flit5l?:d;)l. ec-?. mt^y ^ 

)l ^ It 4 X f ^ ^) <D i\\ 7 \,) ^ Q ^ -iXm Z b \T: ^ \,) -Z \Si . UC5>tlt7*D5/"5QSllC<J;^ 20 

T^^7crti=ai)Ci>"7^« 7cQ)HuiE«)IM*^fi>;*;^fl^ft>^Q)*t5K(y)T. 0 1 1 (e) c 

[ 0 0 4 2] 

. ;fe>;;tl3:llt7*□$/"5&5it?lfi■r2:»^^ t^ift-^ll'^^ttflJ^^ZStttiHt^Ji^ 

ict3:> 01 2 (t) cs^v^ti^^MM^^fic^^UT^ x:^iRicS:aL^#'i4f-(y):^(y)Z7 
4 )i ^ 4 X ^ no)^^^-^^!^^ Mxmwi.v^m-d'^ ^-z . 01 2 (c) <i)«x^Hb5aii 

^ \^ 1 ^xm.-^^-^ z . 'iK\z s z (D ^xm.^ % \z n 1 y, 15 n \-c it & ^ ^ 7 ■< )i 

^ -9- X f W <Z) ^ /J\ -fl t 5K (W) ^ ^ /J\ -fUb 55 a -? i?) ^ T . 0 1 2 ( ci ) ^ /J\ -fUb 55 S t U 30 

T « /JWl * t St d/) Z . . m Ymit)§iW.m.^^Y (D >tm-Z s 0 1 2 ( e 

) ic r J; ? c > 7 >f yi/ ^ 1^ ^ z' f J; v /j\ 7 I) 1 <9 * tt iJ r s to -t;- ai s Ms)? ^ 2 7 « It 

[ 0 0 4 3 ] 

C^UT:£»U^ 01 1 (c)~(e) . 01 2 (c)~(e) cJ^UT7ifflUT« i^-d/) 

%mz ^'}k<omw.m.m-» z ^ . z i ^^mt i . xxy7'i 7ic?yuTBc> i -^(oy ^ )v 4o 

^'-!f^X"flC?itUT}Sliiirtl;fetl<i)a!SilS)c'«'2 6Q>IXt^ *ttfiP:8^2 b o)%.Y [j 1 7 U 
16<2>0rvJ'h<?)>:ti>lC-^fi*)IC§S^-rZ. 7xy7*2 1C?yi)Tl*. 1^<?)7-f;i/^-!^ 
^Z"fCJitLT}fiiii^tl;fellQ«SMs)c;:8^27<9 5l5lt^ ^V^m -» Z b (D'&.Y [j T 7 U ^ 6 

<?) 0 i'h <?) >: =E 'J ic - ^ c ie ^ -r I . 

[ 0 0 4 4 ] 

C (?) J; ? C U T ^ tL Z « S fl 5)? © +1 k 13: > 1^ ^ 7" f o «5» 7 ^ ^ ct) 2 1S C , 1 t AD ^ 

;fe1lJ;'>i/Jv7u>;u?ll«#'6)c;iLtlQ)-?, 7'i)\^^D-'<X^o o) Z^\z \ 1s\ X )l iM. -t 

mXJ^m(D)§^m.m.m^\t. ^^^-d- ^ ^ \, \ Z Y \Z ^ J . "tC-?. J-JA.T<Z)7xy7°^UT7-f 
>lU5'-!^^X'fot2^SCUTmijS^|Bl«Q>Zxy7-14~1 7« 7xy7-1 8~2 1t?l 

fittLf3r> J; Q ;a t) «JiMsX'* 2 6 . 27Q^/ii;yfRi«g'^5J?. 7.f;i.5't^^z"fo 5o 



(10) 



JP 2004 63504 A 2004. 2. 26 



[ 0 0 4 5 ] 

7-2 OIC^yUT, mk1i}('^<0mO)y 4 Ji^ 9 V- ^ X f o iiKT CD m ■» C %i ± I, ^ l) 

55at^fi-r^. ;fe;^"U> M^J} Q 7 -< )l 9 V- ^ X f 0 0)Y^Z:(DXTv7'1 6, ZOtt* 
B&t^. ■Ca).kyc:7'()\^9V-'<Xfo l::^rUT^ Xxy7-1 4<9tl=E7*n5/'5!£ia^ X 
xy7-1 b O) m mm Z 6 (D HA 1^ . XT y 7' 1 1 d) ^ (0W. \ ^ U \ BQ^^tUlC-Dtfit] 
ICiE^^ Xxy7-1 8<?»llt7*nV'$!£iav Xxy7-1 9«5»«S^lS)c'«'27<9Wliii« Xx 

e 

[ 0 0 4 6 3 

Uixz . 7 4)i9v-y(Xfo-iZi^b^7 4)i^9v-^xzfo{::^i)-z. tit7jfnySQS 

« jis«s)c:^2 6Qttiiii> m^b ^mmmm-^ z 6 . q m mmm ^ z e q m q 
±^ 1 1 7 * □ ;/'5iQS. aus^is)?^ 2 7 Q tti ai ^ si* u ^ais^i^^a^ 2 7 <9 wia^^ ii<?)« 

S^tS)ii'«~27<Z)l$^t§+±-rit-7";i.-^>t5lfit^. J-i^T^ 7-f;i.^t-^X"fo t4^S 

U;fe7>f>'l/5't-^X'4fo lc3yUT< tiQa!SfliP?«^2 6<9l5lQBf±?yj;2>f||Qa!Sfll5)c' 
«~27<9l5lta+±-r^-!^7";i/-^>tSft-r^. ^UT7-f>'l/^'-!f'fX"f^»fQlC5i^S-?' 
C<?>-!^7">il.-^>tllfitI. ;te.;^U. 7-fyi.^l^-rx'Qtt, B*Nt2-?^U;feflitjS 
Z ^ I) MY t J , ^«5>^, Zxy7-25C#^TUTt)t7stD5/'5!£iS<9=&7-f>'l.^-!^^X" 20 
fo- 2fo. 4fo. . Q~?#i4tlfetlC5»^)IM53c'^26Ci)i5l>^. Ilt7^n>/"5!{IS 
(D^7x)\^9V-y(Xfo' 2fo. 4fo. . Q-^^f +i;fe.M<i)aiSMfi)?^ 2 7 <i)IX >J 
t#WUTT'-fZ7-U^24lC/ii;^tZ. CQ/li;^^^L;tli5it> ^ttSP^fg^g'&U'iiU 
TSS^Il2Q)BfttCfflt)^. 
[ 0 0 4 7 ] 

m ^ 3is< 7-f>'U5'-!^^x"f>iD>i-^XKU$=uilCf'i:<z)l§#tmtiii^-?if)')^ 

i4tt. 7 4)i9v-^xfYy^m.n^Y^'z^mmmKYCi)mm-^mt^mm-^^'). m 

1 5tt, 7^>/U'$'-!^-1'X"fSyJ;&fZl>K^ZI~U9=UMCfci)A^*«iltSBi:^^5iJtm-rEl* 

7-f>'l.^-!f^xtfo. 2fo. 4fo. ■ d Y ^ mm t:: t J Q . )z,Y Zts: 
ACJ;Za^gfilsSCJ;^T. =&7-f^'5'-!^-<X'fo. 2fo. 4fo. • at ^t)X^ 30 

. ^^VAis. ^^)*ttfil5^2 5(^'>^□>l-^xl-^»f'fe<■7tm:^^lt^^^^t)»!'^ 

TF!lf'tt(MTF:Mociul(X-tlon T^a-nsfer Func-tion)t* 

■r?. c<z)d;?«MTFW'iit^yffl-r2fe(y)ic. 7^;u5't^^x"ft^sp§ci^^u. =& 

7-f;U'5'-!^'<X'fo. 2fo. 4fo. . Q"^5it)tr*tta5*25<?>'l'ilC^t7iU;fe.D 
fo. 2fo. 4fo. ■ Oit3i. ZtX / ^ X Olt^Wt m^-l' ^ . ^StfrAfi-^JI^^ 

C 0 0 4 8 ] 

1^1 6tt, x+5/YU--!^;*'z->/i/^M3<?>x;?>'i.=^-*U#^i(L/--i^x:^;i/=^--fi>;t 

mzQmBsYo)m^^w^twimm-7>^'). eii 8(s< *5isiisi ^^x+^/YU-t'^'z 
-)[^nw.2,Y(i>m^^mtXDv'pm-d'^j. m ^ 6 \zw^t iz: , x+s/yu-i^t'z 

-!^x^;i.=^--fij;'>ityj\TumMc?ynT^ L/-1^x;?;^=^-■^i^fX$=<^^tL(3:^ 
2Qi^^^bJiavj;&<'«s^iQ)¥J^iittSi<*^miRic^?o mgQ«si>^bJi;y!'#^tL?u 50 
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[ 0 0 4 9 ] 

t /J\ ^ I ) m M ic 3V u T , u - 1^' X ^ yi. =^ - -fl 0 /J\ c IS ft 14 r ffl IE 511)1 M ^ * CT) z (3: r 

oj Y^j. fn'MQ ii^^^tm» m K XI 1 \y -i^jL^ )\^ =^ -mt J mm\:: ^ i) -z f3i . u 
HI 7 (ol) tt< mM<?>«s^-ibS^»f#^ti?u--!^x^;i.4'--fi<fc')et^5';/j\7uu- 

-!^x:i^;U1^'--fl-?§ltitT*Lfe*6c7)i^^MZCQii#il#8Qa5^KXlIl-?i^';. *ttSP 10 
[ 0 0 5 0 ] 

Ell 7 (/)) tt. mM<9«S^^bS;!:»f#^tL?U--!^x;^;i.4'--fl-^Sgtifr*i,;fe»^(?)iSSS 

rtiTn^o 01 7 (g) tt> mM0 iss ^ ^b » >4 ti ^ 1/ -i^x ^ ;i/ 4* - -ft J; e 

ti<?)*tt:ap«^25'i;i«?)*«fl5«^25VJf)E4^*T,Ti)^. m ^ 7 (d) f^m q 
f&^^tm»'s ^ n. J \^ - T JL t )[^ ^ - m ') t^^5S')X3=uu-i^x^>'i/=^--fi-?i^.wr 

[ 0 0 5 1 ] 20 

u;fe*>foTX+;/YU--!t*7'z-yu^S3 cj^i^B^B^bifSQii^i::, iMrti^^S*5 

roj ic^o;feJ*^ict3:> u--!^x;?;i.=t'--fltt. F;flgQgsi,^b)lt^Mf^^t^u-rx:^ 
'x>'L-tTiH';*^o^tta5^Ci)?!l5(Zt»f roj -?^u«^cis> u--!^x;f:>ii.=^--flf*> F/rM 

[ 0 0 5 2 ] 

t n&nm. ^ to ^ -z 's ^m^m^ s cd&Wl^ ±(d ^w.t ^t)V x y & mi^^* 

z - ^ W. S Y m W- \z: n ^1 ^ 1 i) I . SU«PfiP2 8tt. fiulefflfBicS-^'DT^ x+>'Y 

m J . 

[ 0 0 5 8 ] 40 

m m ^i- Q a m.^ n ^ I, . -c ^ c ^ -z ^ ± q x y & m-d' - jl ^ )i ^ - m» . m 
'^<D m^^tmtjt^ ^ til \y -1^ jLt - men L -7 Y o>^m^^ s.it)f ^ ^ ^im t 

[ 0 0 5 4 ] 

*J«PfiP2 8-?Ci)*U^<i)iSS». **&4±ffla3ic-^l,lTl/-1^X^>i|/4*--(i*^"-:£a^£*;fe 

tt-^Sii^-?;^ x + =y Y u--!t«;pz-;i.^S 3 c?^u -z iLt -V]mm^ - 

^*;eit±iri*;felSTiri*^^t3ll2u>:cJ;^T^ )it;<9S*a4;!3^»4FJTM<9i8S^^bS#- 
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mMQ) iSS ^^bStff#ii*Li u - i^x =^ - -fl J; u % :k ^ \.\ o) n i\\ t \.) G) nif^\'^t tt t 

[ 0 0 5 5 ] 

*^^iHiu^iHi-?i?)oT> ^(y)^(y)Zy:5i^]i::M?>'Z^Si5i5y<^)*ttSP*2 5t*t^ii 10 
^isicS^uT, y:SiQi>:5:^M-r^x:^iQi<9ais^i<?):8^?iit^-raisis<?)^?ii!ifiitt5K(y) 

Z = c « 2 I C 3r I) T , U ie 5JI S <5 W IC S -^U) T . a, IK 2 Q B% g t fiJ 

^t^. C<?)d;7IUlSI$^9y<9*tta5:S^2 5t#-r?B#8lcS^HT^ 

t5K(y)T3t$=. CQ)^SMQ*?fi!tf'l4^)^^m2Q)i^^^bJl^Q^lCtt> fflll'tt;t;^ih^C 

"iit^UfflUT. flOie:a^fli!it'ScS^i)T«ss,iK2<z)«sa,^bStfj^-r?c'i;;yf-?9=?. ^ 

c >J tiff -? r ^ . 

[ 0 0 5 6 ] 

2Q[H]i£ittM<5)g|ffl'&lc-l*^tlcV5< . SSB^EiM2<Z)i^B^Ei^bgt«i^CfU^t^C^»f 
[0057] 

;tB#^^*<J)5JISflci)¥J^flAvicS^l)T> «S^^b)tt¥U^■rlc■^^^"-?5=I. ^tu 
iiS^^bS>;«S^l>;tt^ . m%.±'^(Oy ^ ^ ;fe>;^t(3:i9yc9*ttI3«^2 5 

^:t^ti?x^>iU=^'-©*^fi!tf'lt^ycJ:oT. «Sfittx:^lR)C;'SoT$ib 
t^. Ufet»foT1^©«S^)llc3yitzaiS^ilC?it-rz«S^^bSt« -l^M^SCfJIIrt 

MAv>:< «ile!SllS-?}K(y);fex:5lqlci)aiSil<9*^1i!l*'tt>;c*^l)T. «S^IK2<Z)SS 30 
[ 0 0 5 8 ] 

ffiilESi 2lSlC3>fl)T, tlt7 * □V'5iaii>:llt7 * □y5!Qii>iCJ;oT5K(y)^*lI t7 

t UY^%nv, ^ 1^(!;)^d;)^-d-)£cz)«)tM^*2 6, 27t*t/iiU, C+L^.«Sfl5)c'«^2 
6. 2 7«9l$lC*^l)T. iSS^^bSt*U^-r^C>:t;>f-??=^. U<?)J;?IU?-(y)^d;)^-t5S 
<i) JISMSK^ 2 6 , 2 7t*l^aiU;fe?^-?, C tl « S ^^5? «^ 2 6 . 2 7 <?) C S -^U) T 

^ SS^IK2<5«S^^bSt¥'J:^ric'i:t»f-??=?<9-?< aiSflio)^«^btfi^;fe??c-?^ ^ 

40 

[ 0 0 5 9] 

Sc?ittz«S^ffi2<z)*tfifflffigJ5§i::¥^#"»*^^r*taDt^t;t1>icSlit^c>^*»r-^ 

$=^. *feCCD;5^^1 1CJ;^T. y:SlRilcM&fZitii5yQ)*tta5«^2 5t*tZB 
[ 0 0 6 0 ] 

mile*5^ailSl 3VJ;(>'*I^S:^)SlCJ;oT#i^ti^^a>^bSluS-:?U)T^ 7 - - )V')i^'^ \Z ^ 50 
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^1 ?X^;i/=^-QM^£t¥U^U, C<5¥U^«a»ICS-^l)T7Z->/l/5!£lS-?iiiE#IC#^ 
I X ^ ;i/ =^ - t ftU # r ^ C >; t^' r Z <Z) . ^ o) Pi m i^X <(k . fJr M Q «S B% K ti) ^ B% S t II 
Ilt^C>:t»fRl^>;S2. X^>iU4'-«9ii^£'HI*gl3:^ ^^^fitlCttl^WCIM (CIM 
: CoimPu-tei" I n-te^-^OL-tect- Mcx-nufoLc-tui" i. r\ f ) ^3iUTX 

[ 0 0 6 1 ] 

^mmQnmcoi^coWfmY ^ -7 . ti ai s 11 ^ <9 15i j; 5* n q ai s m ^ <?) <?> ur^ 

n - 15 <z> 3^ ^ . ^ m <z> n m iz: m i) J ^ y \z: t z: Y t ^ M'd' J . cq^^ick^ ur 

MsK^ t *5^ai U > c Q BM^l^* Q C7) ^ ICS-^ I) T . gfi B% Jt t t ? U ^ ^ 10 

[ 0 0 6 2] 

xtx f 0 ' sfo. 6fo. iiY(Dm^ ^^i^mQtk-^ct J -o Yiofm^^-T'^j , 

it x^-d' m i) ^ n J 7 z - )i^W.t3i . )h r b t JL ^ y Y {y - 7 z - )m S. i:: r tiJ 

[ 0 0 6 3 ] 

tjjL=y^Yi'-i^7z-)i^w.sAYo)mmtmtyDy 9 m-7'»)i , mmnmrfMiz: 
^ I) -z . v]mm z s . ^si^si3yj;5<'x+5/YU--!^>'z-;niS3icffliLU-zs5 

3ACa^it li^L^ U«Z)X=^=5/YU-1^;PZ-;i.^ffi3ACSifUTfluiE>:|Bl«tC7 -f - KA 

^y 7 SU ^JP t ft ? c Z . 

[ 0 0 6 4] 

El^Ott. *U#SP2 8Bt*tI*tS'*SlA>i. X+VYU--!^>'Z-JHIS3>iC7)ll 

«tyTv-r7"ny9i2i-?^';, Elzitt, S'j<»a3'i:i+ii)iisaj>;t#-rzx+;/YU--!^7' 

z->iu'^sci)^ z 0 m^m-d- ^ J . v]mm z 8 Bt*5^a^ffi i Aic-ftfiSicsJitTtj;i) 

. *;feX+5/Yl/--?*;pz->/l.^S3BC. *USPa52 8CSVJ;&f|+ll>llfta52 9tMii^ 30 
> C +1 ^ X + ;/ Y U - 1^ Z - >IU ffi 3 B . Sy # 95 2 8 C ?y J; ^ s+ IJ )ll a 83 2 9 t - ^* ^b 

[ 0 0 6 5 ] 

[ % Bfl jft a ] 

iff '14 t 5lc (y) T 3V $= ^ c « S M Q ^ itf ^ B% <Z) ^ M >; (?) TbI c , ffl 15 # ^ ? 
;fe'ii%W7 - '^x^tH^ytffli,) I c < SS^lKQ^^^bStfii^icfU^t ^ c 

[ 0 0 6 6 ] 

c iD % T . SHi U mi ^ ft <Z) $i S M © ¥ fi c S ) T > B% ^b M t fiJ t ^ c >^ *»f 

^^^^^^x;?>'^=^-ci)^^B!tfe«ycJ;oT. ^^mmts^m ^ 15 ^ tz 
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t)^ ^ m m c ^]'^ t J Y tff ^ M Y ^ . 

[ 0 0 6 7 ] 

¥u^-ric>;t^"-?$=z. z: Q) ^ y ^ ib J ^ ^ o) m m. mm t ^ lii b )t y . 

[ 0 0 6 8 ] 

¥lJ^^Stt^ ^(i;)^d;)iS5i^r5icM6<'i^i5^?UQ«ttfii3^t*tiinicS^u) 
si5i:^isiy3^*-ri3i52:5iR]Qa!)i'fiQ^^iit^-r«SMQ^?c!if'ttt5K(!;)i. 

4^ . flu IE « S ^1 ti) «~ fl5 'It lU S U T . gfi B% IK Q ^ ^ ^b g t fiJ ^ t ^ . C «i) d; ? ic I5( 
?c'^^<ISSlBI<?)«6S^b)ttfimicfU'^-r7c>j**f-?$=^. U;fet>f-DTmi§e^*glciEtt 

t*tS"rzc5»-?tt^<, 3is5!Bic3^uTtt. ssB^El^iQ)[H]^ittMc!)JslK0'ltlc^^cft■r^u>^5 

[ 0 0 6 9 ] 

*;fe*fSBflicd;^tf3r. ^ts?it^Q^B%ffiic, *ta*t^:^ffl:*^>4^. w-r^c^^tA-Ri^g'^* 

[ 0 0 7 0 ] 30 
[ 0 0 7 1 ] 

> ffiiieuri^*^clE«:o)^5la:^)^lCJ;o■7#^tl,^SS^^bSluS^-l)T« 7 z - J[^9ii:m\z: 

^ ^1 J JL t )\^ - (D S. ^^-^ t J Z: Y » ■T' ^ 1 , U<?)*U^iS«CS^UT« T^Z-yi. 

ffii lift c ^ ^ I X i^' - t *y ^sp 1 1 u tfr-? $= > z - ^i/JGS t ffl u T 

[Ell ] ^%m(DnmWfM\z:mJm^m^<onn^^s.^ covim^coT" d v o mi'^ i . 40 
[08] «s^ii2Q)iai^^bgt¥'j^-r^i«tSfgfi*icrv-r7n-y-f - h-T'^i , 

e 

im 5 1 x+s/YU-i^^z-ynlsa^ii^ =^ttfl3«^2 5>;<i)ii«t>Tv-rajiaBii-?ihi. 

[^6] U--!^'X;?>'l.=^->;gSB^Ei^bS3yd;^*fflli:?->;Qia«t5'v-ril^-?^^, 
[iil7] **&4c<)-^fflfii3<Z)«S^ffiZA-?i^^T. SS^^bS^-ISDgS^lSZAt^tMi® 
EI3yJ;^)('ffl3^KXEI"7'^ . 

El^fJ;?^^^^:^!^"?^^. 50 
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[01 0] 'Mmmm^ (DW^ J Id ykt W^t 7 D - f y - \- 1^ I . 
[mi 3] 7H)\^9V--<XfYZiyh^Xhl,^\,)mCfYC!)m^-^mtM^-d'i^l. 

[mi 4] 7 4)i^i^^xfY^^n^Y^j^mmii^KY<z>mm-^mt^mm-d>^j, 
[mi 5] 7 4 )\^ ^ 1^ ^ X f ^ j^z/zi y h ^ X h ^ umc f CO ^^i^^tk-^mt w^t M 

¥JDitAv3td;&<'*ttS(3*Ql$(Z>^Qll«t/Tvtm*-?^^. 10 
[mi 7] x+>'YL/-f>'z->iHIS3ci)x;^>i|/4'-<?)^S"i:iS^lS<9iHiS>jci)ll« 

t t s& Bfl m z = 

[mi 8] ^tfinsi YJL^=7Y[y--9*7z-)[^nw.3Ycommt^^tynv'p^-d'^j 

o 

[mi 9] . *u«pa5t*-rixy + YU--!^7'z 

y ^7 m ~? ^ . 

y m ^ . 

[m2 1 ] Pimm )i i^m^uw )i ^ t J JL^ y Y -1^ 7 

[ H ^ (?) s)i B| ] 

I ^£^9 

3 JL^=yY\y-1^7Z-)\^mM. 

II C C D :& ^ 

12 V y 7' 98 Hfl 

13 vimmm 

1 4 t^MaSfiM^S 

15 DA 

16 ^ /a 

2 6. 2 7 aiSilS)?:^^ 
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■t3 : ■■ I I I 1 
- I 1 . 

^ ^ h (57) Abstract : 
PROBLEM TO BE SOLVED: To provide an inspection method and an inspection 
apparatus for crystal film with which crystallization of crystal film 
can be inspected accurately, a crystal film which can provide the 
predetermined crystallization can be formed, and the manufacturing 
processes can be executed stably. 

SOLUTION: In a first process, distribution characteristic of 
concentration value indicating distribution of concentration values in a 
second direction crossing a first direction is obtained based on an 
image including the belt-shape portions of a plurality of lines 
extending in the predetermined first direction. In a second process, 
crystallization degree of a crystal film is determined on the basis of 
the distribution characteristic of the concentration value. Since it is 
possible that distribution characteristic of concentration value is 



obtained on the basis of the image having a plurality of lines of the 
belt-shape portions as described above and the crystallization degree of 
the crystal film can be determined on the basis of the distribution 
characteristic, the crystallization degree of crystal film can be 
determined accurately, for example, without use of the Fourier' s 
transform. 
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CLAIMS 

[Claim(s) ] 
[Claim 1] 

The 1st process which searches for the distribution property of a 
concentration value of being the image which picturized the crystal film 



from thickness direction one side, and expressing distribution of the 
concentration value of the 1st direction and the 2nd crossing direction 
based on the image which has the band-like part of two or more trains 
prolonged in the 1st direction defined beforehand, 

The inspection approach of the crystal film characterized by having the 
2nd process which judges the degree of crystallinity of the crystal film 
based on the distribution property of said concentration value. 
[Claim 2] 

In the 2nd process. 

The inspection approach of the crystal film according to claim 1 
characterized by judging degree of crystallinity based on the average of 
the concentration value of the picturized whole image in addition to 
said distribution property. 
[Claim 3] 

In the 2nd process, 

the 1st morphology processing in_which carry out minimum value-ized 
processing in_which the minimum value in the field appointed beforehand 
is calculated, and search for minimum value distribution, scanning in 
the 2nd direction to concentration value distribution, and carry out 
maximum-ized processing in_which the maximum in said field is calculated, 
search for maximum distribution, scanning in the 2nd direction to this 
minimum value distribution, and the 1st morphology distribution is 
searched for in quest of the difference of said concentration value 
distribution and maximum distribution — and 

2nd morphology processing in_which carry out maximum-ized processing in 
which the maximum in the field appointed beforehand is calculated, and 
search for maximum distribution, scanning in the 2nd direction to 
concentration value distribution, and carry out minimum value-ized 
processing in which the minimum value in said field is calculated, 
search for minimum value distribution, scanning in the 2nd direction to 
this maximum distribution, and the 2nd morphology distribution is 
searched for in quest of the difference of this minimum value 
distribution and said concentration value distribution 
The inspection approach of the crystal film according to claim 1 
characterized by detecting the concentration value component of the 
dimension beforehand defined from the morphology distribution searched 
for by one of morphology processings at least, and judging degree of 
crystallinity based on the number of concentration value components. 
[Claim 4] 

An exposure means to irradiate light at the crystal film. 
An image pick-up means to picturize the crystal film. 



It is the image which picturized the crystal film from thickness 
direction one side using the exposure means and the image pick-up means. 
It is based on the image which has the band-like part of two or more 
trains prolonged in the 1st direction defined beforehand. Test equipment 
of the crystal film characterized by having a judgment means to search 
for the distribution property of a concentration value of expressing 
distribution of the concentration value of the 1st direction and the 2nd 
crossing direction, and to judge the degree of crystallinity of the 
crystal film based on the distribution property of said concentration 
value. 
[Claim 5] 

An exposure means is test equipment of the crystal film according to 
claim 4 characterized by being the ring lighting formed in a circle. 
[Claim 6] 

An image pick-up means is test equipment of the crystal film according 
to claim 4 characterized by being the means which used the charge- 
coupled device. 
[Claim 7] 

In the approach of producing the crystal film using annealing treatment, 
after producing the amorphous film. 

The production approach of the crystal film characterized by controlling 
the energy which judges the excess and deficiency of the energy in 
annealing treatment, and is given to a precursor by annealing treatment 
based on this judgment result based on the degree of crystallinity 
obtained by the inspection approach according to claim 1 to 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In case this invention manufactures a liquid crystal display panel, 
concerning the inspection approach of the crystal film, and test 
equipment, it relates to the technique used through the crystallization 
process by a excimer laser annealer etc. 
[0002] 

[Description of the Prior Art] 

The thin film transistor of the active-matrix form where want of high 
resolution formed the highly efficient semiconductor device in the 1 
surface section of insulating substrates, such as glass, as an actuation 
method in a powerful liquid crystal display component, image sensors, 
etc. (TFT: Thin) 

Film Transistor is used. It is common to said TFT to use a thin film- 
like silicon semi-conductor. A thin film-like silicon semi-conductor is 
divided roughly into two, the amorphous silicon semi-conductor which 
consists of amorphous silicon (amorphous silicon), and the crystalline 
silicon semi-conductor which consists of the silicon which has 
crystallinity. 
[0003] 

Since it has the description that membrane formation temperature is 

comparatively low, manufacturing comparatively easily by vapor growth is 
possible, and it is rich in mass production nature, most generally the 
amorphous silicon semi-conductor is used. However, since physical 
properties, such as conductivity, are inferior in an amorphous silicon 
semi-conductor compared with a crystalline silicon semi-conductor, in 
order to acquire a high-speed property, establishment of the 
manufacturing technology of TFT which consists of a crystalline silicon 
semi-conductor is called for strongly, namely, the 1 surface section of 
a substrate — plasma CVD (CVD: Chemical Vapor Deposition) — an 
amorphous silicon thin film should be formed of law or reduced pressure 
thermochemistry vapor growth, and pass a solid phase growth 
crystallization process and a laser annealing crystallization process 
one by one by it — the crystalline silicon semi-conductor film (it may 
only be henceforth called the crystal film) is formed. 
[0004] 

The technique of inspecting the crystal film crystallized by the excimer 
laser annealer is indicated by JP, 2001-110861, A. On the conventional 
technique given in said official report, the light which has 
predetermined directivity in the 1 surface section of a substrate is 



irradiated, the scattered reflection luminous intensity from the 1 
surface section is measured, and the technique of judging the concavo- 
convex condition of the 1 surface section based on the measurement value 
is indicated. Said scattered reflection luminous intensity is measured 
by the Fourier analysis which paid its attention to generating of ''^^^^'^ 
which has the directivity and periodicity of the specification resulting 
from the laser scan in a excimer laser annealer. 
[0005] 

In order to determine the optimal laser energy value of a excimer laser 
annealer, the substrate (it is also called a power monitor substrate) 
for determining a laser energy value is prepared, and laser energy is 
given to a power monitor substrate using the laser energy value of the 
range appointed beforehand, the result — visual observation or Raman — 
a spectrum — it measures with a means like measurement and degree of 
crystallinity is checked. Then, a excimer laser annealer is worked using 
the laser energy value corresponding to the location where desired 
degree of crystallinity was obtained. 
[0006] 

[Problem (s) to be Solved by the Invention] 

With such a conventional technique, it is premised on that there is 
fixed periodicity at least in the concavo-convex condition of the 
crystal film, and the degree of crystallinity of the crystal film is 
judged using the Fourier transform based on said periodicity. However, 
that to which the crystal film actually crystallized by the excimer 
laser annealer has periodicity in the concavo-convex condition is hardly 
found. Therefore, the technique judged using the Fourier transform based 
on the periodicity of the concavo-convex condition of the crystal film 
has being not only impractical but low versatility. 
[0007] 

Functionality is between a laser energy value and degree of 
crystallinity in a field smaller than the laser energy value from which 
desired degree of crystallinity is obtained. If it puts in another way, 
if a laser energy value becomes large, in said small field, the degree 
of crystallinity of the crystal film will become high. However, in the 
field exceeding the laser energy value from which desired degree of 
crystallinity is obtained, inverse relationship nature is between a 
laser energy value and degree of crystallinity. If it puts in another 
way, if a laser energy value becomes large, in said field, the degree of 
crystallinity of the crystal film will become low. 
[0008] 

Therefore, with the conventional technique, since what it depends on 



lack of a laser energy value, the thing depended too much, or 
distinction will not stick even if a crystalline defect and degree of 
crystal linity are detectable, exact feedback to a excimer laser annealer 
cannot be performed. Since there is furthermore a limitation in laser 
energy control precision, and there is fluctuation of the laser energy 
value which is extent 5% or less about 3% or more whenever it is laser 
radiation for example, it not only destabilizes the energy intensity to 
a laser radiation object, but the crystal film will be in the concavo- 
convex condition of having irregular periodicity inevitably. Therefore, 
sufficient sensibility is not obtained in the measurement on the 
strength by the above-mentioned Fourier analysis. 
[0009] 

Raman in judgment dispersion by subjective observation of an observer 
occurring with the technique of checking the degree of crystal linity of 
the crystal film as the visual observation mentioned above is also — a 
spectrum — with the technique of checking degree of crystallinity by 
measurement, offline inspection occurs, a routing counter increases and 
measurement time amount increases. 
[0010] 

Therefore, the object of this invention is offering the inspection 
approach of the crystal film and test equipment which become possible 
[ forming the crystal film with which desired degree of crystallinity is 
obtained, while being able to inspect the degree of crystallinity of the 
crystal film to accuracy ], and become possible [ aiming at stable 
operation of a manufacture process ]. 
[0011] 

[Means for Solving the Problem] 

This invention is the 1st process which searches for the distribution 
property of a concentration value of being the image which picturized 
the crystal film from thickness direction one side, and expressing 
distribution of the concentration value of the 1st direction and the 2nd 
crossing direction based on the image which has the band-like part of 
two or more trains prolonged in the 1st direction defined beforehand. 
It is the inspection approach of the crystal film characterized by 
having the 2nd process which judges the degree of crystallinity of the 
crystal film based on the distribution property of said concentration 
value. 
[0012] 

If this invention is followed, in the 1st process, it will be the image 
which picturized the crystal film from thickness direction one side, and 
the distribution property of a concentration value of expressing 



distribution of the concentration value of the 1st direction and the 2nd 
crossing direction will be searched for based on the image which has the 
band-like part of two or more trains prolonged in the 1st direction 
defined beforehand. Next, in the 2nd process, the degree of 
crystallinity of the crystal film is judged based on the distribution 
property of said concentration value. Thus, based on the image which has 
the band-like part of two or more trains, the degree of crystallinity of 
the crystal film can be judged based on said distribution property using 
searching for the distribution property of a concentration value and 
functionality being between the distribution property of this 
concentration value, and the degree of crystallinity of the crystal film. 
So, the degree of crystallinity of the crystal film can be judged 
certainly, without using the Fourier transform etc. , for example. 
Therefore, only what has periodicity in the concavo-convex condition of 
the crystal film is not inspected like the conventional technique given 
in said official report using the Fourier transform, but in this 
invention, the degree of crystallinity of the crystal film can be judged 
certainly, without being dependent on the periodicity of the concavo- 
convex condition of the crystal film. So, it becomes possible to make 
versatility of this inspection approach high. 
[0013] 

Moreover, this invention is set at the 2nd process. 

In addition to said distribution property, based on the average of the 
concentration value of the picturized whole image, it is characterized 
by judging degree of crystallinity. 
[0014] 

If this invention is followed, in addition to the distribution property 
of a concentration value, in the 2nd process which judges the degree of 
crystallinity of the crystal film, degree of crystallinity can be judged 
based on the average of the concentration value of the picturized whole 
image. That is, although degree of crystallinity and a concentration 
value have functionality, a concentration value is changed along the 1st 
direction with the distribution property of the energy given etc. also 
in one band-like part among the whole image. Therefore, in order to 
judge the degree of crystallinity to the concentration value in one 
crystal film much more objective, the average of the concentration value 
of the picturized whole image was calculated, and the degree of 
crystallinity of the crystal film is judged based on the distribution 
property of the average of the concentration value of this whole image, 
and the concentration value of the 2nd direction searched for at said 
1st process. Therefore, it becomes possible to judge the degree of 



crystallinity of the crystal film correctly and simply rather than the 

thing of the conventional technique. 

[0015] 

Moreover, this invention is set at the 2nd process, 
the 1st morphology processing in_which carry out minimum value-ized 
processing in_which the minimum value in the field appointed beforehand 
is calculated, and search for minimum value distribution, scanning in 
the 2nd direction to concentration value distribution, and carry out 
maximum-ized processing in_which the maximum in said field is calculated, 
search for maximum distribution, scanning in the 2nd direction to this 
minimum value distribution, and the 1st morphology distribution is 
searched for in quest of the difference of said concentration value 
distribution and maximum distribution — and 

2nd morphology processing in_which carry out maximum-ized processing in 
which the maximum in the field appointed beforehand is calculated, and 
search for maximum distribution, scanning in the 2nd direction to 
concentration value distribution, and carry out minimum value-ized 
processing in which the minimum value in said field is calculated, 
search for minimum value distribution, scanning in the 2nd direction to 
this maximum distribution, and the 2nd morphology distribution is 
searched for in quest of the difference of this minimum value 
distribution and said concentration value distribution 
The concentration value component of the dimension beforehand defined 
from the morphology distribution searched for by one of morphology 
processings at least is detected, and it is characterized by judging 
degree of crystallinity based on the number of concentration value 
components. 
[0016] 

If this invention is followed, in the 2nd process, from the morphology 
distribution of the 1st morphology processing and the 2nd morphology 
processing searched for by one of morphology processings at least, the 
concentration value component of the dimension defined beforehand can be 
detected, and degree of crystallinity can be judged based on the number 
of these concentration value components. Thus, it becomes possible, 
after quantifying a concentration value, since the degree of 
crystallinity of the crystal film was judged based on the number of 
these concentration value components after detecting the concentration 
value component of the dimension defined beforehand to judge degree of 
crystallinity correctly and simply rather than the thing of the 
conventional technique. 
[0017] 



Moreover, this invention is an exposure means to irradiate light at the 
crystal film, 

An image pick-up means to picturize the crystal film. 
It is the image which picturized the crystal film from thickness 
direction one side using the exposure means and the image pick-up means. 
It is based on the image which has the band-like part of two or more 
trains prolonged in the 1st direction defined beforehand. It is test 
equipment of the crystal film characterized by having a judgment means 
to search for the distribution property of a concentration value of 
expressing distribution of the concentration value of the 1st direction 
and the 2nd crossing direction, and to judge the degree of crystallinity 
of the crystal film based on the distribution property of said 
concentration value. 
[0018] 

If this invention is followed, the crystal film will be picturized from 
thickness direction one side using an exposure means and an image pick- 
up means. A judgment means searches for the distribution property of a 
concentration value of expressing distribution of the concentration 
value of the 1st direction and the 2nd crossing direction, based on the 
image which has the band-like part of two or more trains prolonged in 
the 1st direction defined beforehand. Then, the degree of crystallinity 
of the crystal film is judged based on the distribution property of said 
concentration value. Thus, since the distribution property of a 
concentration value is searched for and the degree of crystallinity of 
the crystal film can be judged based on the distribution property based 
on the image which has the band-like part of two or more trains, the 
degree of crystallinity of the crystal film can be judged certainly, 
without using the Fourier transform etc. , for example. Therefore, only 
what has periodicity in the concavo-convex condition of the crystal film 
is not inspected like the conventional technique given in said official 
report using the Fourier transform, but in this invention, the degree of 
crystallinity of the crystal film can be judged certainly, without being 
dependent on the periodicity of the concavo-convex condition of the 
crystal film. So, it becomes possible to make versatility of this test 
equipment high. 
[0019] 

Moreover, it is characterized by this invention being ring lighting with 

which an exposure means is formed in a circle. 

[0020] 

If this invention is followed, it will become possible to irradiate 
inspection light from an omnidirection at the crystal film to be 



examined. Therefore, the read error of the concentration value by the 
scattered reflection resulting from the concavo-convex condition of the 
crystal film is cancelable. And since it becomes possible to picturize 
and inspect the crystal film in the inspection location of the 
arbitration of the 1st and 2nd directions, inspection positioning of the 
crystal film to an exposure means cannot take time and effort, but 
inspection time amount can be shortened substantially. 
[0021] 

Moreover, this invention is characterized by an image pick-up means 

being a means which used the charge-coupled device. 

[0022] 

If this invention is followed, picturizing the image which has the band- 
like part of two or more trains prolonged in the 1st direction with the 
means using a charge-coupled device will be realized. 
[0023] 

Moreover, after this invention produces the amorphous film, it is set to 
the approach of producing the crystal film using annealing treatment. 
It is the production approach of the crystal film characterized by 
controlling the energy which judges the excess and deficiency of the 
energy in annealing treatment, and is given to a precursor by annealing 
treatment based on this judgment result based on the degree of 
crystallinity obtained by said either by the inspection approach of a 
publication. 
[0024] 

If this invention is followed, after producing the amorphous film and 
producing the crystal film using annealing treatment, based on the 
degree of crystallinity obtained by said either by the inspection 
approach of a publication, the excess and deficiency of the energy in 
annealing treatment can be judged. In case the energy given to a 
precursor by annealing treatment can be controlled based on this 
judgment result and the crystal film is henceforth produced using 
annealing treatment, it becomes possible to realize the degree of 
crystallinity of the desired crystal film. 
[0025] 

[Embodiment of the Invention] 

Drawing 1 is the block diagram of the control system of the test 
equipment 1 of the crystal film concerning the operation gestalt of this 
invention, and drawing 2 is the outline perspective view of the test 
equipment 1 of the crystal film 2. This operation gestalt shows an 
example at the time of applying the test equipment of this invention to 
the test equipment 1 which inspects the crystalline silicon semi- 



conductor film 2 (it may only be henceforth called the crystal film 2) 
used in case a liquid crystal display is manufactured. The following 
explanation also includes the explanation about the inspection approach 
of the crystal film 2, and the control approach of the excimer laser 
annealer 3 mentioned later. 
[0026] 

Drawing 4 is the sectional view expanding and showing a substrate 4 in 
the thickness direction, and is approximate account drawing showing 
gradually the process which forms the crystal film 2 in the 1 surface 
section of a substrate 4. Drawing 5 is the explanatory view showing the 
relation between the excimer laser annealer 3 and the band-like part of 
the crystal film 2. The substrate 4 shown in drawing 4 (a) is seen from 
[ which is an electric insulation ingredient / which consists, for 
example of glass etc. ] thickness, for example, the amorphous silicon 
layer 6 as amorphous film is formed, and it is constituted by surface 
section 5a of the rectangular plate-like base material 5. the amorphous 
silicon layer 6 — for example, plasma CVD (CVD' Chemical Vapor 
Deposition) — law or LPCVD (LPCVD:Low Pressure Chemical Vapor 
Deposition) — it is formed of law, for example, has the thickness of 
about lOOOA or more 1500A or less extent. 
[0027] 

Next, as shown in drawing 4 (b), for example, oxidation liquid is 
applied to 1 surface section 6a of the amorphous silicon layer 6, and an 
oxide film 7 is formed in it of work of this oxidation liquid. The 
crystallization acceleration liquid besides a graphic display is applied 
to 1 surface section 7a of an oxide film 7, and as shown in drawing 4 
(c) after that, the catalyst deposit 8 is formed in 1 surface section 7a 
of an oxide film 7. It is heated that the more than temperature from 
which crystallization of the amorphous silicon layer 6 begins, for 
example, almost at least 550 degrees C, is for the substrate 4 shown in 
drawing 4 (c) in which the catalyst deposit 8 was formed, and 
crystallization of the amorphous silicon layer 6 advances. After 
crystallization of the amorphous silicon layer 6 advances to some extent, 
laser beam Ra is irradiated to the amorphous silicon layer 6 using the 
ESHIKIMA laser annealer 3. Consequently, the amorphous silicon layer 6 
is fused once and is polycrystal-ized through a cooling solidification 
process. That is, the crystal film 2 is formed in the 1 surface section 
of a substrate 4. 
[0028] 

The test equipment 1 which inspects said crystal film 2 has the xy stage 
9, xy stage drive 10, the charge coupled device camera 11 (CCD camera^ 



ChargeCoupled Device camera) as an image pick-up means, the ring 
lighting 12 as an exposure means, and the control unit 13 as a judgment 
means. The xy stage 9 is a stage which carries out adsorption support of 
the substrate 4, and is constituted movable in x directions in alignment 
with the longitudinal direction of a rectangle-like stage, and the 
direction of y which intersects perpendicularly in the thickness 
direction of a substrate 4 and x directions by which adsorption support 
was carried out. xy stage drive 10 is a device which carries out 
migration actuation of a part of arbitration of the crystal film 2 
selectively in a location to be examined to CCD camera 11 and the ring 
lighting 12. This xy stage drive 10 has x direction drive 10a which has 
the driving source in which migration actuation is possible for the xy 
stage 9 in the x directions, and direction drive of y 10b which has the 
driving source in which migration actuation is possible for the xy stage 
9 in the direction of y. 
[0029] 

CCD camera 11 is supported by thickness direction one side (the arrow 
mark Al shows) of a substrate 4, is arranged possible [ an image pick-up 
of the crystal film 2 formed in the substrate 4 ], and is formed. This 
CCD camera is constituted possible [ an image pick-up of the field of 
the shape of an abbreviation lOmmxlOmm rectangle ]. It consists of a 
halogen lamp, and the ring lighting 12 is constituted so that light may 
be irradiated at the crystal film 2 of the substrate 4 by which 
adsorption support was carried out on the xy stage 9. The ring lighting 
12 surrounds the near [ lens 11a ] section of CCD camera 11, and it is 
formed so that the virtual medial axis of the ring lighting 12 may 
become parallel to said thickness direction, while being formed in a 
circle. Moreover, the ring lighting 12 is constituted so that inspection 
light may be irradiated from across in an omnidirection to said 
thickness direction in the location of the crystal film 2 to be examined. 
[0030] 

The control unit 13 consists of the microcomputer which consists of 
arithmetic and program control 14 (CPU^Central Processing Unit), ROM 15 
(ROM: Read Only Memory), and a ram 16 (RAM: Random Access Memory), a bus 
17, an input/output interface 18, and actuation circuits 19 and 20. 
Arithmetic and program control 14, ROM 15, and the ram 16 are 
electrically connected to the input/output interface 18 through the bus 
17. In the interior of a control device 13, the image board 21 is 
electrically connected to an input/output interface 18, and this image 
board 21 and CCD camera 11 are connected electrically. The keyboard 22 
and mouse 23 which are the ring lighting 12 and an input means are 



electrically connected to the input/output interface 18, respectively. 
[0031] 

xy stage drive 10 and the display 24 are electrically connected to the 
input/output interface 18 through the actuation circuits 19 and 20, 
respectively. ROM 15 is asked for the distribution property of the 
concentration value mentioned later, and the program which judges the 
degree of crystallinity of the crystal film 2 is stored in it. This 
program is performed with arithmetic and program control 14. The memory 
which records temporarily the number of the concentration value 
components mentioned later is stored in the ram 16. Moreover, the 
picturized image S is temporarily recorded on a ram 16, and the memory 
for carrying out firm output to a display 24 etc. is stored in it. 
[0032] 

Drawing 6 is the graph showing the relation between laser energy, degree 
of crystallinity, and surface roughness, and drawing 7 is a perspective 
view showing low crystal film 2A of degree of crystallinity, and its 
elements on larger scale in the crystal film of the 1 surface section of 
a substrate 4. Drawing 8 is a perspective view showing high crystal film 
2B of degree of crystallinity, and its elements on larger scale in the 
crystal film of the 1 surface section of a substrate 4. When the laser 
energy of laser beam Ra irradiated to the amorphous silicon layer 6 is 
lower than a desired value, the degree of crystallinity of the crystal 
film is lower than 100% of a request, and the surface roughness of the 
crystal film is also in a low inclination. Moreover, when the laser 
energy of laser beam Ra to irradiate is higher than a desired value, the 
surface roughness of the crystal film is in a low inclination. As shown 
in drawing 8 , when the degree of crystallinity of crystal film 2B is 
high, the diameter phi of crystal grain displayed with a circle 
[ white ] upheaves more greatly than the diameter of crystal grain shown 
in drawing 7 , for example, is formed in the diameter of about 0. 5 
micrometers. 
[0033] 

The image S of the crystal film 2 picturized with CCD camera 11 has the 
band-like part 25 of two or more trains prolonged in the direction of y 
which corresponds in the 1st direction defined beforehand. The excimer 
laser annealer 3 is constituted so that it may oscillate with the pulse 
number defined beforehand and laser beam Ra may be irradiated. Moreover, 
the excimer laser annealer 3 is constituted so that rectangle-like laser 
beam Ra which has the predetermined direction die length of y and the 
predetermined x direction width of face which corresponds in the 
direction of y and the 2nd direction which crosses in the shape of a 



rectangular cross may be irradiated to the amorphous silicon layer 6 for 
an exposure. It collaborates in this excimer laser annealer 3, and said 
xy stage drive 10 or xy stage drive 10 and the drive of an abbreviation 
EQC, and said laser beam Ra is irradiated, sending the substrate 4 which 
has the amorphous silicon layer 6 in the x directions. 
[0034] 

Thus, sending a substrate 4 in the x directions with a certain feed rate, 
when the excimer laser annealer 3 oscillates laser beam Ra of the shape 
of said rectangle with the pulse number which can be defined beforehand, 
the band-like part 25 of two or more trains prolonged in the direction 
of y is formed in said image S. However, when it irradiates with a laser 
energy value quite smaller than the laser energy value from which 
desired degree of crystallinity is obtained, it becomes that there is no 
band-like part 25. Moreover, also when it irradiates with a quite larger 
laser energy value than the laser energy value from which the laser 
energy value from which desired degree of crystallinity is obtained is 
acquired, it becomes that there is no band-like part 25. For example, 
the abbreviation equivalent of the bandwidth of each band-like part 25 
is carried out to the integral multiple of said pulse number. 
[0035] 

Drawing 3 is a flow chart which shows gradually the process which judges 
the crystallinity of the crystal film 2. Si (i= 1, 2 and 3, — ) shows a 
step here. Drawing 9 and drawing 10 are flow charts which show how to 
ask for the number of the concentration value components 26 and 27. Si 
(i= 10, 11 and 12, — ) shows a step here. Drawing 11 is the explanatory 
view showing gradually how to ask for the number of the white 
concentration value components 26, and drawing 12 is the explanatory 
view showing gradually how to ask for the number of the black 
concentration value components 27. As shown in steps 1 and 2 of drawing 
3 , and steps 10 and 11 of drawing 9 , some of substrates 4 2, i.e., 
crystal film, are moved to a location to be examined with xy stage drive 
10, and light is irradiated with the ring lighting 12 at this crystal 
film 2. As for the image S (it is also called the subject-copy image S) 
picturized by CCD camera 11, the band-like part 25 is picturized in the 
shape of a straight line along the direction of y. 
[0036] 

Based on the image S which has the band-like part 25 obtained at step 11, 
to Image S, a concentration value is equalized along the direction of y, 
and one dimension (M pixels) changes the two-dimensional concentration 
value information on a MxN pixel at step 12. If the concentration value 
information on Image S is expressed as {(x y) |Pxy}, the concentration 



value information {x|Px} formed into 1 dimension will be acquired by 
calculating a formula (l). Thus, the distribution property of the 1- 
dimensional concentration value acquired is shown in drawing 11 (b). The 
X direction dimension is shown in the 1-dimensional concentration value 
and the axis of abscissa at this axis of ordinate. 
[0037] 

[Equation 1] 



(1) 



^.0 



[0038] 

Thus, in steps 13 and 14, 1st morphology processing in which the white 
morphology distribution which is the 1st morphology distribution is 
searched for is performed to the concentration value distribution formed 
into 1 dimension, and 2nd morphology processing in which the black 
morphology distribution which is the 2nd morphology distribution is 
searched for is performed in step 18. Scanning in the x directions to 
said concentration value distribution, the 1st morphology processing 
carries out minimum value-ized processing in_which the minimum value in 
the field appointed beforehand is calculated, searches for minimum value 
distribution, can carry out maximum-ized processing in_which the maximum 
in said field is calculated, can search for maximum distribution, 
scanning in the x directions to this minimum value distribution, and can 
acquire the 1st morphology distribution in quest of the difference of 
said concentration value distribution and maximum distribution. The 1st 
morphology processing is also called white morphology processing. 
Drawing 11 (c) and drawing 11 (d) are equivalent to the 1st morphology 
distribution. 
[0039] 

Scanning in the x directions to said concentration value distribution, 
the 2nd morphology processing carries out maximum-ized processing 
in_which the maximum in the field appointed beforehand is calculated, 
searches for maximum distribution, can carry out minimum value-ized 
processing in_which the minimum value in said field is calculated, can 
search for minimum value distribution, scanning in the x directions to 
this maximum distribution, and can acquire the 2nd morphology 
distribution in quest of the difference of this minimum value 
distribution and said concentration value distribution. The 2nd 



morphology processing is also called black morphology processing. 
Drawing 12 (c) and drawing 12 (d) are equivalent to the 2nd morphology 
distribution. Concretely, white morphology distribution is acquired by 
calculating a formula (2), and black morphology distribution is acquired 
by calculating a formula (3). 
[0040] 

[Equation 2] 

W^^P^-Max,[Mm,[P^l - (2) 

5,::=M>74Max^[/>J"^/^, (3) 
L M^^[/;]=(x|M>2[/^,^^,...,/^^ (4) 



[0041] 

Formula (2) Min[] is a operator which elects the minimum value of the 
sequence of numbers in [] among - (5). For example, when performing 
white morphology processing (i. e. , when extracting the white band-like 
part 25), from the distribution property, i.e., the concentration value 
distribution, of a 1-dimensional concentration value shown in drawing 11 
(b), it is minimum value-ized processing in which the minimum value in 
the field f (it is also called the filter size f) appointed beforehand 
is calculated, scanning in the x directions, and minimum value-ized 
processing of drawing 11 (c) is carried out, and minimum value 
distribution is searched for. Next, it is maximum-ized processing in 
which the maximum in said field f is calculated, scanning in the x 
directions to this minimum value distribution, and maximum-ized 
processing of drawing 11 (d) is carried out, and maximum distribution is 
searched for. Here, the difference of said original concentration value 
distribution and maximum distribution is searched for, and since this 
white morphology processing does not revert about the band-like part 25 
of white with small width of face, as shown in drawing 11 (e), it 
becomes possible from said filter size f to extract, the band-like part 
26, i. e. , the concentration value component, of white smaller than the 
filter size f. 
[0042] 

Formula (2) Max[] is a operator which elects the maximum of the sequence 
of numbers in [] among - (5). For example, when performing black 



morphology processing (i. e. , when extracting the black band-like part 
25), from the concentration value distribution shown in drawing 12 (b), 
it is maximum-ized processing in which the maximum in the filter size f 
defined beforehand is calculated, scanning in the x directions, and 
maximum-ized processing of drawing 12 (c) is carried out, and maximum 
distribution is searched for. Next, it is minimum value-ized processing 
in which the minimum value in the filter size f is calculated, scanning 
in the x directions to this maximum distribution, and minimum value-ized 
processing of drawing 12 (d) is carried out, and minimum value 
distribution is searched for. Next, the difference of minimum value 
distribution and said concentration value distribution is searched for, 
and as shown in drawing 12 (e), it becomes possible to extract, the 
band-like part 27, i. e. , the concentration value component, of black 
smaller than the filter size f. 
[0043] 

Next, in step 15 or step 19, a parameter called a location, width of 
face, and contrast is introduced as an approach of quantifying the 
description of white and a black band-like part. It is considered to the 
threshold of a certain suitable concentration value that the range where 
the pixel which exceeds it continues is one band-like part. The 
concentration value components 26 and 27 of the dimension which defines 
a location x and the maximum concentration value for the near [ the 
direction center of a list ] section of width of face h and a 
continuation pixel train as contrast C, applies the number of 
continuation pixels to drawing 11 (c) - (e) and drawing 12 (c) - (e), 
and defines it beforehand are detected. In step 17, the number of the 
concentration value components 26 of the white extracted to one filter 
size f is temporarily recorded on the memory besides the graphic display 
of a ram 16 as the number of the band-like parts 25. In step 21, the 
number of the concentration value components 27 of the black extracted 
to one filter size f is temporarily recorded on the memory besides the 
graphic display of a ram 16 as the number of the band-like parts 25. 
[0044] 

Thus, since the relation that the width of face h of the concentration 
value component obtained is smaller than the value which added 1 the 
twice of the filter of size fO is materialized, the concentration value 
component of the width of face exceeding the value which added 1 the 
twice of the filter size fO can be detected. Then, if the filter size fO 
is doubled as the following steps and the same steps 14-17 as the above- 
mentioned and steps 18-21 are performed, it will become detectable [ the 
concentration value components 26 and 27 with more wide width of face ]. 



Since the concentration value component from which the extract result at 
the time of doubling the filter size fO was extracted in the filter size 
fO before that is also contained, the concentration value component 
added up by overlapping will exist. 
[0045] 

Therefore, as an approach of eliminating the concentration value 
component added up by overlapping, width of face h performs processing 
which does not appropriate the concentration value component not more 
than filter size fO before that for a number in step 16 and step 20. 
However, these steps 16 and 20 are skipped at the time of the first 
filter size fO. Thus, in the filter size fO, the subroutine which 
records the number for white morphology processing of step 14, the 
extract of the concentration value component 26 of step 15, and its 
number of steps 17 on the memory of a ram 16 temporarily at the memory 
of a ram 16 in record, black morphology processing of step 18, the 
extract of the concentration value component 27 of step 19, and step 21 
is performed. 
[0046] 

Next, in filter size 2f0 which doubled the filter size fO two, the 
subroutine which adds up white morphology processing, the extract of the 
concentration value component 26, abatement of the duplicate 
concentration value component 26, appropriation of the number of the 
white concentration value components 26, black morphology processing, 
the extract of the concentration value component 27, abatement of the 
duplicate concentration value component 27, and the number of the black 
concentration value components 27 is performed. Hereafter, in filter 
size 4f0 which doubled the filter size fO four, the subroutine which 
adds up appropriation of the number of the white concentration value 
components 26 and the number of the black concentration value components 
27 is performed. And this subroutine is performed until the filter size 
f is set to Q. However, let filter size Q be the value which does not 
exceed the value which **(ed) Pixel N by 2. Then, it shifts to step 25, 
the number of each filter size fO of white morphology processing, 2fO, 
4f0, — , the concentration value components 26 of the white obtained by 
Q and the number of each filter size fO of black morphology processing, 
2fO, 4f0, — , the concentration value components 27 of the black 
obtained by Q are added together, and it outputs to a display 24. This 
outputted number is used for assessment of the crystal film 2 as a band- 
like partial generating degree. 
[0047] 

Drawing 13 is the graph showing the relation between the filter size f 



and the contrast threshold Cf, drawing 14 is the explanatory view 
showing relation with the criteria pixel K used as the filter size f and 
the object for an operation, and drawing 15 is the graph showing the 
concrete example of setting out of the filter size f and the contrast 
threshold Cf. Filter size is originated in each filter size fO and 
setting up 2f 0 or 4f of 0, — , the contrast thresholds Cf that were 
most suitable for the width of face of Q25, i, e. , each band-like part, 
by fO, and 2f visual inspection according [ 0, — , making it Q and a 
multistage story ] to people 0 or 4f. That is, although the band-like 
part 25 with thin people is recognized even if contrast is a little low, 
it has the vision property ^K^K^i^^K^i^^i^^i^^i^ MTF property (MTF: Modulation 
Transfer Function) of not being recognized unless the band-like part 25 
with wide width of face has large contrast. In order to use such an MTF 
property, the filter size f can be set as a multistage story, and each 
filter size fO, 2f0, 4f0, — , the contrast threshold that was most 
suitable for the width of face of Q25, i. e. , a band-like part, can be 
set up by visual inspection. In addition, each filter size fO, 2fO, 4f0, 
— , Q can disregard the effect of a noise, and size with good 
sensibility is applied experientially. Said contrast threshold Cf can 
specifically be defined like Cf=a-fb as a function of the filter size f. 
However, a and b are taken as a constant. 
[0048] 

Drawing 16 is the graph showing the energy-control value (it is also 
called a laser energy value) of the excimer laser annealer 3, the 
average Av of the concentration value of the picturized whole image S, 
and several Z relation of the band-like part 25, drawing 17 is the 
explanatory view showing the reinforcement of the energy of the excimer 
laser annealer 3, and relation with the image S of the crystal film 2, 
and drawing 18 is the block diagram showing the relation between test 
equipment 1 and the excimer laser annealer 3. As shown in drawing 16 , 
if a laser energy value becomes large, between the laser energy value of 
the excimer laser annealer 3, and degree of crystallinity, the degree of 
crystallinity of the crystal film 2 and the average of a concentration 
value will tend to become high in a field smaller than the laser energy 
value from which desired degree of crystallinity is obtained. In the 
field exceeding the laser energy value from which desired degree of 
crystallinity is obtained, if a laser energy value becomes large, the 
degree of crystallinity of the crystal film and the average of a 
concentration value will tend to become low. 
[0049] 

Moreover, in a field smaller than the laser energy value of the excimer 



laser annealer 3, and the laser energy value from which desired degree 
of crystallinity is obtained between [ several Z ] the concentration 
value components obtained by morphology processing, it is not concerned 
with the size of a laser energy value, but several Z of said 
concentration value component is set to ''0. In the field exceeding the 
laser energy value from which desired degree of crystallinity is 
obtained, if a laser energy value becomes large, several Z of a 
concentration value component will tend to become large. Concretely, 
drawing 17 (a) is the elements on larger scale of the image pick-up 
image S of crystal film 2C at the time of irradiating with a quite small 
laser energy value, and becomes that there is no band-like part from the 
laser energy value from which desired degree of crystallinity is 
obtained. 
[0050] 

Drawing 17 (b) is the elements on larger scale of the image pick-up 
image S of crystal film 2D at the time of irradiating with the laser 
energy value from which desired degree of crystallinity is obtained, and 
the white band-like part 25 and the black band-like part 25 are 
intermingled. Drawing 17 (c) is the elements on larger scale of the 
image pick-up image S of crystal film 2E at the time of irradiating with 
a little larger laser energy value than the laser energy value from 
which desired degree of crystallinity is obtained, and the white band- 
like part 25 and the black band-like part 25 are intermingled. Drawing 
17 (d) is the elements on larger scale of the image pick-up image S of 
crystal film 2F at the time of irradiating with a quite large laser 
energy value, and becomes that there is no band-like part from the laser 
energy value from which desired degree of crystallinity is obtained. 
[0051] 

Therefore, immediately after the crystallization process by the excimer 
laser annealer 3, sampling inspection, inspection, i. e. , the total 
inspection, of the crystal film 2 of all the substrates 4 produced or, 
of the crystal film 2 within all production-lot units is carried out. 
The average value Av of a concentration value, and fluctuation of 
several Z of a band-like part by always supervising on a display 24 When 
it is less than level with the average value Av of a concentration value 
and several Z of a band-like part is set to ''0'\ it can detect 
immediately that the laser energy value is smaller than the laser energy 
value from which desired degree of crystallinity is obtained. By being 
less than level with the average value Av of a concentration value, when 
several Z of a band-like part is not ''0'\ a laser energy value can 
detect immediately that it is larger than the laser energy value from 



which desired degree of crystallinity is obtained. Thus, the 
abnormalities in an output of a laser energy value can be detected 
immediately, and it becomes possible to eliminate, non-wanted the 
crystal film, i. e. , the defect substrate, of degree of crystallinity, 
from two relation, i. e. , the relation between the picturized average Av 
of the concentration value of the whole image, and a laser energy value, 
and the relation of the several Z and the laser energy value of a band- 
like part. 
[0052] 

Moreover, information on the average Av of the concentration value of 
the location on the substrate 4 of the image pick-up image S obtained 
with test equipment 1, i. e. , xy coordinate, and the whole image and a 
band-like part, such as several Z, can be fed back to the excimer laser 
annealer 3 through a control section 28. The control section 28 is 
formed in another object in the excimer laser annealer 3. A control 
section 28 sends the command which mainly changes service conditions, 
such as a laser energy value, to the excimer laser annealer 3 based on 
said information. 
[0053] 

A control section 28 specifically Information on the average Av of said 
xy coordinate and a concentration value, and a band-like part, such as 
several Z, It has a storage means besides the graphic display which 
memorizes beforehand the relation between the laser energy value shown 
in drawing 16 , and the average of a concentration value. It can judge 
how much excess and deficiency there were to the laser energy value from 
which a laser energy value is acquired for desired degree of 
crystallinity with xy coordinate on a substrate 4 by this. 
[0054] 

When [ in a control section 28 ] a laser energy value is the lack of a 
constant rate, or the excess of a constant rate about the whole 
substrate 4 surface section as a result of a judgment, it becomes 
possible to produce in the optimal condition that desired degree of 
crystallinity is obtained from the following substrate 4 by sending the 
command which only a constant rate raises the amount of energy control, 
or lowers it to the excimer laser annealer 3. Moreover, when the 
rendering of the excess and deficiency of a laser energy value is 
carried out depending on the location on a substrate 4, it becomes 
possible to the excimer laser annealing 3 to produce in the optimal 
condition that desired degree of crystallinity is obtained from the 
following substrate 4 by ordering it the change in the amount of energy 
control corresponding to the location and excess and deficiency of a 



substrate 4. Thus, it is judged by the control section 28 whether a 
laser energy value is larger than the laser energy value from which 
desired degree of crystallinity is obtained, and small, and the excimer 
laser annealer 3 is controlled by it by the desired energy value. 
Therefore, it becomes possible to attain stabilization of a manufacture 
process. 
[0055] 

According to the inspection approach of the crystal film 2 explained 
above, in the 1st process, it is the image which picturized the crystal 
film 2 from thickness direction one side, and the distribution property 
of a concentration value of expressing distribution of the concentration 
value of X directions which intersect the direction of y is searched for 
based on the image S which has the band-like part 25 of two or more 
trains prolonged in the direction of y defined beforehand. Next, in the 
2nd process, the degree of crystallinity of the crystal film 2 is judged 
based on the distribution property of said concentration value. Thus, 
based on the image S which has the band-like part 25 of two or more 
trains, the degree of crystallinity of the crystal film 2 can be judged 
based on said distribution property using searching for the distribution 
property of a concentration value and functionality being between the 
distribution property of this concentration value, and the degree of 
crystallinity of the crystal film 2. So, the degree of crystallinity of 
the crystal film 2 can be judged certainly, without using the Fourier 
transform etc. , for example. 
[0056] 

Therefore, only what has fixed periodicity in said official report like 
the conventional technique of a publication at the concavo-convex 
condition of the crystal film using the Fourier transform is not 
inspected, but in this operation gestalt, the degree of crystallinity of 
the crystal film 2 can be judged certainly, without being dependent on 
the periodicity of the concavo-convex condition of the crystal film 2. 
So, it becomes possible to make versatility of this inspection approach 
high. 
[0057] 

Moreover, in addition to the distribution property of a concentration 
value, in the 2nd process which judges the degree of crystallinity of 
the crystal film, degree of crystallinity can be judged based on the 
average Av of the concentration value of the picturized whole image. 
That is, although degree of crystallinity and a concentration value have 
functionality, a concentration value is changed along the direction of y 
with the distribution property of the energy given etc. also in the 



band-like part 25 of one train among the whole image. Therefore, in 
order to judge the degree of crystallinity to the concentration value in 
one crystal film much more objective, the average Av of the 
concentration value of the picturized whole image was calculated, and 
the degree of crystallinity of the crystal film 2 is judged based on the 
distribution property of the average Av of the concentration value of 
this whole image, and the concentration value of x directions searched 
for at said 1st process. Therefore, it becomes possible to judge the 
degree of crystallinity of the crystal film 2 correctly and simply 
rather than the thing of the conventional technique. 
[0058] 

In said 2nd process, from the morphology distribution searched for by 
white morphology processing and black morphology processing, the 
concentration value components 26 and 27 of the dimension defined 
beforehand can be detected, and degree of crystallinity can be judged 
based on the number of these concentration value components 26 and 27. 
Thus, it becomes possible, after quantifying a concentration value, 
since the degree of crystallinity of the crystal film 2 was judged based 
on the number of these concentration value components 26 and 27 after 
detecting the concentration value components 26 and 27 of the dimension 
defined beforehand to judge the degree of crystallinity of the crystal 
film 2 correctly and simply rather than the thing of the conventional 
technique. 
[0059] 

Since an exposure means is the ring lighting 12 formed in a circle, it 
becomes possible [ irradiating inspection light from an omnidirection at 
the crystal film 2 to be examined ]. Therefore, the read error of the 
concentration value by the scattered reflection resulting from the 
concavo-convex condition of the crystal film 2 is cancelable. And since 
it becomes possible to picturize and inspect the crystal film 2 in the 
inspection location of the arbitration in the 1st and 2nd directions, 
inspection positioning of the crystal film 2 to an exposure means cannot 
take time and effort, but inspection time amount can be shortened 
substantially. Moreover, picturizing the image S which has the band-like 
part 25 of two or more trains prolonged in the direction of y with CCD 
camera 11 is realized. 
[0060] 

Since the energy which judges the excess and deficiency of the energy in 
annealing treatment, and is given to a precursor by annealing treatment 
based on this judgment result is controllable based on the degree of 
crystallinity obtained by said test equipment 1 and the inspection 



approach, it becomes possible after that control to realize the degree 
of crystallinity of the desired crystal film. The excess-and-def iciency 
information on energy is specifically fed back to the excimer laser 
annealer 3 through the inside CIM of a process (CIM Computer Integrated 
Manufacturing) . 
[0061] 

As other gestalten of operation of this invention, it is also possible 
to use either the number of white concentration value components and the 
number of black concentration value components for assessment of the 
crystal film. In this case, from the morphology distribution acquired by 
one of morphology processings, the concentration value component of the 
dimension defined beforehand can be detected, and degree of 
crystallinity can be judged only based on the number of these 
concentration value components, therefore, compared with said operation 
gestalt, the load of the arithmetic and program control which is an 
object for an operation is mitigable, and the inspection time amount of 
the crystal film can be boiled markedly, and can be shortened. 
[0062] 

fO, and 2f thing which 0 or 4f is not limited to 0 and — , and is 
carried out to setting out of fO and a multistage story with 0, — , etc. 
various 3f 0 or 6f are not necessarily possible for filter size. It is 
not necessarily limited to a excimer laser annealer, and the annealer 
used at a crystallization process can also apply the annealer using 
various kinds of sources of heating, such as an electron beam and 
thermal radiation. 
[0063] 

Drawing 19 is the block diagram in which starting the modification 
gestalt which changed this invention selectively, and showing the 
relation between test equipment 1 and ESHIKIMA laser annealer 3A which 
has control-section 28A. Although the control section 28 is 
independently formed in test equipment 1 and the excimer laser annealer 
3, in said operation gestalt, in this modification gestalt, control- 
section 28A is prepared in ESHIKIM laser annealer 3A, and it can 
perform feedback control like the above to this excimer laser annealer 
3A. 

[0064] 

Drawing 20 is the block diagram showing relation with the excimer laser 
annealer 3 with test equipment lA which has control-section 28B, and 
drawing 21 is the drawing 20 equivalent drawing of the excimer laser 
annealer which has a control section and measurement operation part. 
Control-section 28B may be prepared in test equipment lA in one. 



Moreover, nest and these excimer laser annealer 3B, control-section 28C, 
and the measurement operation part 29 may be united with excimer laser 
annealer 3B for control-section 28C and the measurement operation part 
29. In addition, in the range which does not deviate from a claim, 
various partial change may be made to said operation gestalt. 
[0065] 

[Effect of the Invention] 

Based on said distribution property, the degree of crystallinity of the 
crystal film can be judged using searching for the distribution property 
of a concentration value based on the image which has the band-like part 
of two or more trains according to this invention as mentioned above, 
and functionality being between the distribution property of this 
concentration value, and the degree of crystallinity of the crystal film. 
So, the degree of crystallinity of the crystal film can be judged 
certainly, without using the Fourier transform etc. , for example. 
Therefore, only what has periodicity in the concavo-convex condition of 
the crystal film is not inspected like the conventional technique given 
in said official report using the Fourier transform, but in this 
invention, the degree of crystallinity of the crystal film can be judged 
certainly, without being dependent on the periodicity of the concavo- 
convex condition of the crystal film. So, it becomes possible to make 
versatility of this inspection approach high. 
[0066] 

Moreover, according to this invention, in addition to the distribution 
property of a concentration value, in the 2nd process which judges the 
degree of crystallinity of the crystal film, degree of crystallinity can 
be judged based on the average of the concentration value of the 
picturized whole image. That is, although degree of crystallinity and a 
concentration value have functionality, a concentration value is changed 
along the 1st direction with the distribution property of the energy 
given etc. also in one band-like part among the whole image. Therefore, 
in order to judge the degree of crystallinity to the concentration value 
in one crystal film much more objective, the average of the 
concentration value of the picturized whole image was calculated, and 
the degree of crystallinity of the crystal film is judged based on the 
distribution property of the average of the concentration value of this 
whole image, and the concentration value of the 2nd direction searched 
for at said 1st process. Therefore, it becomes possible to judge the 
degree of crystallinity of the crystal film correctly and simply rather 
than the thing of the conventional technique. 
[0067] 



Moreover, according to this invention, in the 2nd process, the 
concentration value component of the dimension defined beforehand can be 
detected, and degree of crystallinity can be judged based on the number 
of these concentration value components from the morphology distribution 
of the 1st morphology processing and the 2nd morphology processing 
searched for by one of morphology processings at least. Thus, it becomes 
possible, after quantifying a concentration value, since the degree of 
crystallinity of the crystal film was judged based on the number of 
these concentration value components after detecting the concentration 
value component of the dimension defined beforehand to judge degree of 
crystallinity correctly and simply rather than the thing of the 
conventional technique. 
[0068] 

Moreover, according to this invention, the crystal film is picturized 
from thickness direction one side using an exposure means and an image 
pick-up means. A judgment means searches for the distribution property 
of a concentration value of expressing distribution of the concentration 
value of the 1st direction and the 2nd crossing direction, based on the 
image which has the band-like part of two or more trains prolonged in 
the 1st direction defined beforehand. Then, the degree of crystallinity 
of the crystal film is judged based on the distribution property of said 
concentration value. Thus, since the distribution property of a 
concentration value is searched for and the degree of crystallinity of 
the crystal film can be judged based on the distribution property based 
on the image which has the band-like part of two or more trains, the 
degree of crystallinity of the crystal film can be judged certainly, 
without using the Fourier transform etc. , for example. Therefore, only 
what has periodicity in the concavo-convex condition of the crystal film 
is not inspected like the conventional technique given in said official 
report using the Fourier transform, but in this invention, the degree of 
crystallinity of the crystal film can be judged certainly, without being 
dependent on the periodicity of the concavo-convex condition of the 
crystal film. So, it becomes possible to make versatility of this test 
equipment high. 
[0069] 

Moreover, according to this invention, it becomes possible to irradiate 
inspection light from an omnidirection at the crystal film to be 
examined. Therefore, the read error of the concentration value by the 
scattered reflection resulting from the concavo-convex condition of the 
crystal film is cancelable. And since it becomes possible to picturize 
and inspect the crystal film in the inspection location of the 



arbitration of the 1st and 2nd directions, inspection positioning of the 
crystal film cannot take time and effort, but inspection time amount can 
be shortened. 
[0070] 

Moreover, according to this invention, picturizing the image which has 
the band-like part of two or more trains prolonged in the 1st direction 
with the means using a charge-coupled device is realized. 
[0071] 

Moreover, according to this invention, after producing the amorphous 
film and producing the crystal film using annealing treatment, based on 
the degree of crystallinity obtained by said either by the inspection 
approach of a publication, the excess and deficiency of the energy in 
annealing treatment can be judged. In case the energy given to a 
precursor by annealing treatment can be controlled based on this 
judgment result and the crystal film is henceforth produced using 
annealing treatment, it becomes possible to realize the degree of 
crystallinity of the desired crystal film. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the control system of the test 
equipment 1 of the crystal film 2 concerning the operation gestalt of 
this invention. 

[Drawing 2] It is the outline perspective view of the test equipment 1 
of the crystal film 2. 

[Drawing 3] It is the flow chart which shows gradually the process which 
judges the crystallinity of the crystal film 2. 

[Drawing 4] It is approximate account drawing showing gradually the 
process which forms the crystal film 2 in the 1 surface section of a 
substrate 4. 

[Drawing 5] It is the explanatory view showing relation with the band- 
like part 25 with the excimer laser annealer 3. 

[Drawing 6] It is the graph showing the relation between laser energy, 
degree of crystallinity, and surface roughness. 
[Drawing 7] It is crystal film 2A of the 1 surface section of a 
substrate 4, and is the perspective view and the elements on larger 
scale showing low crystal film 2A of degree of crystallinity. 
[Drawing 8] It is crystal film 2B of the 1 surface section of a 
substrate 4, and is the perspective view and the elements on larger 
scale showing high crystal film 2B of degree of crystallinity. 
[Drawing 9] It is the flow chart which shows how to ask for the number 
of concentration value components. 

[Drawing 10] It is the flow chart which shows how to ask for the number 



of concentration value components. 

[Drawing 11] It is the explanatory view showing gradually how to ask for 

the number of the white concentration value components 26. 

[Drawing 12] It is the explanatory view showing gradually how to ask for 

the number of the black concentration value components 27. 

[Drawing 13] It is the graph showing the relation between the filter 

size f and the contrast threshold Cf. 

[Drawing 14] It is the explanatory view showing relation with the 
criteria pixel K used as the filter size f and the object for an 
operation. 

[Drawing 15] It is the graph showing the concrete example of setting out 

of the filter size f and the contrast threshold Cf. 

[Drawing 16] It is the graph showing the energy of the excimer laser 

annealer 3, the average Av of the concentration value of the picturized 

whole image, and several Z relation of a band-like part. 

[Drawing 17] It is the explanatory view showing the reinforcement of the 

energy of the excimer laser annealer 3, and relation with the image S of 

the crystal film. 

[Drawing 18] It is the block diagram showing the relation between test 
equipment 1 and the excimer laser annealer 3. 

[Drawing 19] It is the block diagram showing the relation between test 
equipment and the ESHIKIMA laser annealer which has a control section. 
[Drawing 20] It is the block diagram showing the relation between the 
test equipment which has a control section, and a excimer laser annealer. 
[Drawing 21] It is the drawing 20 equivalent drawing of the excimer 
laser annealer which has a control section and measurement operation 
part. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the control system of the test 
equipment 1 of the crystal film 2 concerning the operation gestalt of 
this invention. 

[Drawing 2] It is the outline perspective view of the test equipment 1 
of the crystal film 2. 

[Drawing 3] It is the flow chart which shows gradually the process which 
judges the crystallinity of the crystal film 2. 

[Drawing 4] It is approximate account drawing showing gradually the 
process which forms the crystal film 2 in the 1 surface section of a 
substrate 4. 

[Drawing 5] It is the explanatory view showing relation with the band- 
like part 25 with the excimer laser annealer 3. 

[Drawing 6] It is the graph showing the relation between laser energy, 
degree of crystallinity, and surface roughness. 
[Drawing 7] It is crystal film 2A of the 1 surface section of a 
substrate 4, and is the perspective view and the elements on larger 
scale showing low crystal film 2A of degree of crystallinity. 
[Drawing 8] It is crystal film 2B of the 1 surface section of a 
substrate 4, and is the perspective view and the elements on larger 
scale showing high crystal film 2B of degree of crystallinity. 
[Drawing 9] It is the flow chart which shows how to ask for the number 
of concentration value components. 

[Drawing 10] It is the flow chart which shows how to ask for the number 
of concentration value components. 

[Drawing 11] It is the explanatory view showing gradually how to ask for 
the number of the white concentration value components 26. 



[Drawing 12] It is the explanatory view showing gradually how to ask for 
the number of the black concentration value components 27. 
[Drawing 13] It is the graph showing the relation between the filter 
size f and the contrast threshold Cf. 

[Drawing 14] It is the explanatory view showing relation with the 
criteria pixel K used as the filter size f and the object for an 
operation. 

[Drawing 15] It is the graph showing the concrete example of setting out 

of the filter size f and the contrast threshold Cf. 

[Drawing 16] It is the graph showing the energy of the excimer laser 

annealer 3, the average Av of the concentration value of the picturized 

whole image, and several Z relation of a band-like part. 

[Drawing 17] It is the explanatory view showing the reinforcement of the 

energy of the excimer laser annealer 3, and relation with the image S of 

the crystal film. 

[Drawing 18] It is the block diagram showing the relation between test 
equipment 1 and the excimer laser annealer 3. 

[Drawing 19] It is the block diagram showing the relation between test 
equipment and the ESHIKIMA laser annealer which has a control section. 
[Drawing 20] It is the block diagram showing the relation between the 
test equipment which has a control section, and a excimer laser annealer. 
[Drawing 21] It is the drawing 20 equivalent drawing of the excimer 
laser annealer which has a control section and measurement operation 
part. 
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[Drawing 16] 
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